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THIA20LIDINEDIONE DERIVATIVES , THEIR PRODUCTION AND USE 

TECHNICAL FIF.T.n 
The preeent invention relates to a novel 
thiazolidinedione derivative having hypoglycemic activity and 
blood lipid lowering activity, production thereof, arfd an 
antidiabetic agent containing it. The present invention Is 
useful in the field of medicine. 

BACKGROUND OF ART 
As an agent for treating diabetes, various biguanide 
compounds and sulfonylurea compounds have been used. However, 
biguanide compounds are now hardly used because of their side 
effect of lactic acid acidosis. Although sulfonylurea 
compounds have potent hypoglycemic activity, they often cause 
serious hypoglycemia and must be used with care. 

Thiazolidinedione derivatives having hypoglycemic 
activity and blood lipid lowering activity without the above 
disadvantages have been known. For example, JP-a 61-85372, 
JP-A 1-272573, JP-A 1-272574, JP - A 3 -2173, JP-A 4-66579, JP-A 
4-69383, JP-A 6-157522, etc., disclose 2 , 4-thiazolidinedione 
derivatives having at the 5-position a substi'tuent such a; 
benzyl group or an arylmethyl group substituted by 
substituted aromatic ring, etc. 



is a 
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DISCLOSURE OF INVENTION 
The present inventors have intensively studied 2,4- 
thiazolidinedione derivatives. As a result, it has been found 
"that a novel 2 , 4- Lhiazolidinedione derivative has hypoglycemic 
activity and blood lipid lowering activity, said 2,4- 
thiazolidinediono derivative having at the 5-position a 
substituent such as a 2- ( substituted phenyl or substituted 
pyridyl)ethyl group, a 3- ( substituted phenyl or substituted 
pyridyl ) propyl group, a 4 -( substituted phenyl or substituted 
pyridyl )butyl group, a 5- ( substituted phenyl or substituted 
pyridyl )pentyl group, etc, and having a bivalent straight or 
branched hydrocarbon chain containing a substituted phenyl or 
substituted pyridyl group at the terminal (in the case of a 
branched hydrocarbon chain, a part of it and a substituent on 
15 the substituted phenyl group may be linked together to form 

a ring). Thus, the present invention has been completed. 

The present invention provides a 2,4- 
thiazolidinedionr? derivative pf the formula (I): 



FMO) r 



10 



,^Oj~ Y --CH-C C=0 

o 



(I) 



wherein 
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R i» an optional ly substituted hydrocarbon group or a 
heterocyciic 9 ro u p „ hich may be . ttached ^ 
chain; 

n is 0 or 1; 
X is CH or N; 

Y is a bivalent hydrocarbon group; 

*' -nd R > are the same „ different flre a ^^^^ 

•to., a halogen ate, an optionally substituted hydroxyl group 
or an optionally sub Stituted hydrocarbon gr£Jup , ^ r , 
or r a „d a part of y may be lin)c ed together to for, a ring; 
provided that 




is other than 




and 



L and M are a hydrogen atom,, or L and M are linked 
together to form a bond; 
or a salt thereof. 

The present invention also provides a pharmaceutical 
composition which comprises a * , 4-thia 2 olidinedione derivative 
of the above formula ( j , or a pharmaceutical^ acceptable salt 
thereof and a pharmaceutical^ acceptable carrier. 

The present invention also provides a process for 
Producing a 2, «-thia 2 olidinedione derivative of the formula 
(I-B2) : 

/ 
* 
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R-{0) 0 -[Oj- Y-CH 2 CH— C=0 

s Ah 



c 

II 
o 



( I-B2 j 



wherein each symbol is as defined above, which comprises 

hydrolyzing an iminothiazolidinone compound of the formula 
(III). 



W°)n-+Qj- Y ~ CH 2 CH-C=0 

ii 

NH 



(III) 



wherein each symbol is as defined above. 

The present invention also provides a process for 
producing a 2, 4-thiazolidinedione derivative of the formula 
(I-B2a) : 



rV)o-{6}-y'-ch 2 ch--c ; =o 



C 
il 

O 



( I-D2a ) 



wherein 



R' is an optionally substituted hydrocarbon group or a 
heterocyclic group which may be attached through a saturated 
hydrocarbon chain; 
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Y is a bivalent saturated hydrocarbon group; 

either R 1 or *' and a part of T - may be linked together 
to form a ring; 

provided that 



-XQ^_y- is other than 




-d the other s^ols are as defined above; which co mpri 
reducing a compound of the formula (Ml'), 



ses 



)n-fQVv-CH=C C=( 



R-(0) r v _ ( 

(I-Bl) 



R R z "CT 
li 
O 



wherein each symbol is as defined above. 

The present invention also provides a process for 
Producing a 2 , 4-thiazolidinedione derivative of the formula 



(I-Dl): 



R l/^\ R 2 S NH ( I-Dl ) 



II 

o 
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wherein R ' ' is a heterocyclic group and the other symbols are 
as defined abovn, which comprises reacting a compound of the 
formula (V): 



Ch-y-ch-c — c=o 



II 

o 



wherein each symbol is as defined above, with a compound of 
5 the formula (Vl): 

R"-CH,-Q ( Vi) 
wherein Q is a living qroup and R" is as defined above. 

The above compound of the formula (I) includes the 
compounds represented by the following formulas. 




d-Al ) 



( I-A2 ) 
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( I-A3 ) 



wherein each symbol i, as defined above. 

in view of the efficacy, toxic . ty/ ^ of 

^pounds, the compounds of the formulas fl - A1) and (I . A2) are 
Preferred among the compounds of the formulas (I - A1) , (I . A2) 
■«d (X-A3). m particular, the compound of the formula 
is preferred. 

When L and M in the formula ( 1 , are linked together 
to form a bond, the compound of the formula (I) means . 
compound of the formula (I-Bl): 



R -(0)n-fQ}-Y-CH=C C=0 



C 
ii 

o 



(I-Bl) 



-heroin each synbol ls defined ^ ^ t ^ ^ ^ 
each a h,dro 9 e„ atom> , ho compound m fMM ^ 
a compound of the formula (I-B2), 
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R-(0) n -j^Q}-Y-CH 2 CH— C= 

R 2 C 
II 
O 



( I-B2 ) 



wherein each symbol is as defined above. 

The above compound of the formula (1-B1) has it 
(E)- and (Z)-isomers with respect to the double bond at th< 
5-position in the 2 , 4-thiazolidinedione ring. 

The above compound of the formula (1-B2) has its 
(R)- and ( S ) -opti cally active substances with respect to the 
asymmetric carbon at the 5-position in the 2,4- 
thiazolidinedione ring, and includes these (R) — and (S)- 
optical isomers and racemic modifications. 

Of the compounds of the formulas (I-Bl) and (I-B2). 
the compound of the formula (I-B2) is preferred. 

In the above formula (I), when any one or both at 
R* and R 2 are a hydrocarbon group, one of the hydrocarbon 
groups and a part of Y may be linked together to form a ring. 
15 Compounds in which R 1 and a part of Y are linked together to 

form a ring include the following compounds: 
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15 



20 



wherein Y ' is a bivalent hydrocarbon group, and the other 
symbols are as defined above. 

Of the above compounds of the formulas (I-Cl) to (I- 
C4), the compounds of the formulas (I-C2) and (I-C4 ) are 
preferred . 

In the heterocyclic group which may be attached 
through a hydrocarbon chain represented by R in the formula 
(I), the heterocyclic group is attached to -(0) n - directly or 
through a hydrocarbon chain. Preferably, it is attached 
through a hydrocarbon chain. The hydrocarbon chain may be 
straight or branched and saturated or unsaturated, and has 
preferably 1 to 6 carbon atoms. Examples of the hydrocarbon 
chain include the bivalent hydrocarbon groups represented by 
Y. Preferably, the hydrocarbon chain is a ethylene group (- 
CH 7 CH 2 -) or a vinyl ene group ( -CH=CH- ) . 

The heterocyclic group is preferably a 5- or 6- 
membered cyclic group or a condensed cyclic group, and has 
at least one ring-constituting nitrogen atom to form a 
nitrogen-containing heterocyclic group. Preferably, the 
heterocyclic group contains an aromatic ring having an 
unsaturated bond. The heterocyclic group may have not less 
than 2 ring-constituting nitrogen atoms, and may contain a 
heteroatom such as an oxygen atom or a sulfur atom in addition 
to a nitrogen atom. 
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Examples of the heterocyclic groups include pyrro ly l 
2-pyrrolyl,. pyrasolyl ,..„., 3-pyr«olyl , . i„ida*olyl 
2 - i ' la ""^- «-l^d„olyl,. triazolyl (e.g.. 1. 3 3. 
t rl«ol.4- yl , l. 2 ,,-triasol-3- y i )( « tt « olyl , oxaiolyl 

»— .-1,1. «..».,„ lyI1 , thl „ olyl (e a _ ? . thia 4 ; 

thrazolyl), etc. 

The heterocyclic group „ay have at le „ t Qne 
sub.titu.nt .„ y possibl „ position Qn ^ ^ 

substituents include hydrocarbon groups, heterocyclic groups 
— «n amino group. These substituents may have £ur ther 
substituents . 

The hydrocarbon groups as the substituent of the 
heterocyclic group in n i nclude aliphatic hydrocarbo „ groups 
Acyclic hydrocarbon groups, allcyclic-.llphatic hydrocarbon 

"°° P " " r ° m " iC -*fl»l..-.U*U. hydrocarbon groups 
aromatic hydrocarbon croups, etc. 

Examples of such aliphatic hydrocarbon groups 
mclude saturated aliphatic hydrocarbon groups (e.g.. Mkyl 
.roups, having , to . carbon atoms, preferably 1 to 4 carbon 
«o„s. such as methyl, ethyl, propyl, isopropyl . butyl 
isobutyl, sec-butyl, t-butyl. pentyl, isopentyl, 

t-pentyl, hexyl . i S oh»» yl , heptyl, octvl , tr 

h^y-l, octyi, etc.; unsaturated 

aliphatic hydrocarbon groups (e.g., alicenyl "groups . alxynyl 
9ro„ps, having 2 to 8 carbon atoms, preferably 2 to 4 carbon 
atoms, such as ethenyl. 1-propenyl, 2 -propenyl. l- but enyl, 
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butenyl, 3-buteny.I , 2-metbyl-l-propenyl , 1-pentenyl, 2 
pentenyl, 3-pentenyl, 4-pentenyl, 3-methyl-2-butenyl , l 
hexenyl, 3-hexenyl , 2 , 4 -hexadienyl , 5-hexenyl, 1-heptenyl, 1- 
octenyl, ethynyl , 1-propynyl, 2-propynyl, 1-butynyl, 2- 
butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl , 4- 
pentynyl, 1-hexynyl , 3-hexynyl, 2 , 4-hexadiynyl , 5-hexynyl , 1- 
heptynyl, 1-octynyL, etc. 

Examples of such alicyclic hydrocarbon groups 
include saturated alicyclic hydrocarbon groups (e.g., 
cycloalkyl groups) having 3 to 7 carbon atoms, preferably 5 
to 6 carbon atoms, such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, etc.; and unsaturated 
alicyclic hydrocarbon groups (e.g., cycloalkenyl groups) 
having 5 to 7 carbon atoms, preferably 5 to 6 carbon atoms, 
such as 1-cyclopentnnyl, 2 -cyclopentenyl , 3-cyc lopentenyl , 1- 
cyclohexenyl, 2-cyclohexenyl , 3-cyclohexenyl , 1-cycloheptenyl '. 
2-cycloheptenyl, 3-cycloheptenyl , 2 , 4-cycloheptadienyl , etc. 

Examples of such alicyclic-aliphatic hydrocarbon 
groups include those having 4 to 9 carbon atoms each of which 
is composed of the above alicyclic hydrocarbon group and 
aliphatic hydrocarbon group, such as cycloalkyl-alkyl groups, 
cycloalkenyl-alkyl groups, etc. Specific examples of the 
alicyclic-aliphatic hydrocarbon groups include cyclopropyl - 
methyl, cyclopropylcthyl , cyclobutylmethyl , cyclopentylmethyl , 
25 2-cyclopentenylmethyl, 3-cyclopentenylmethyl , cyclohexyl - 



15 



20 
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methyl, 2-cyclohexfenylmethyl, 3 — Pvr . i k 

yA ' 3-cyclohexenylmethyl , 
cyclohexylethyl, cyclohexylpropyl cvoloK 

jr propyj., cycloheptylmethyl 

cycloheptylethyl, etc. 

Ex. m ples o, such , orotic corbocycle.-alip^^. 
hydrocarbon groups include phenylalkyl having ? ^ 9 c>rbon 

"°" ! " bM ^ 1 ' P—ethyl. l-p h e nyle thyl. 3 . phenyl _ 

Propyl. 2-phenyl P rop yl , X-phenylpropyl , „,„ naphtnyl 
h.ving ii to 13 carbon ato „ s such ^ „. naphthylinethyi = _ 

naphtylethyl, 0-naph t hyls,ethyl . P -na P hthylethyl. etc. 

Examples of such arcatic hydrocarbon groups . nciude 
Phenyl. naphthyl (e ., ; ._ Maphthyl< fl . naphthyl)i ^ 

The heterocyclic croup as the substituent of the 
heterocyclic group i„ r 1s ., s . or ..^^ ^ ^ 
wh ich contains 1 to 3 reconstituting heteroses selected 
fro, a nitrogen .to., an oxygen lt o, and a sulfur ato m in 
addition to a carbon atom a„ d which is attached fc _ 

ring-constitutin, carbon „» . Exa „ ples thereQf 
unsetureted heterocyclic groups such a s thienyl ,e g 2 
thienyl. 3-thienyl,. furyl ,_ t(Jtyl , ,. furyl) ^ 

(-•9.. 2-pyridyl, 3-pyridyl. <- P yridyl,, thi.zdyl ( e g 2 
thazolyl. 4-thi.zolyl, 5-thazolyl), oxazolyl (e.g. ' a . 
oxezolyl. 4-oxezolyl. 5-oxazolyl , , i m idazolyl ( eg j 
imidazolyl. 4-i„idazolyl. 5-i roida zolyl , . pyriz-idinyl ,e.g 
2-pyrin.idinyl, 4-pyri m idin y l. S-pyri ml di„yl . 6 -pyris,idi„yl , . 
pyrazinyl. pyridaziny, .e.g.. 3-pyridazinyl, 4-pyridazinyl 
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5-pyridazinyl, f.-pyridazinyl ) , etc.; saturated heterocyclic 
groups' such ar, piperidinyl (e.g., 2-piperidinyl , 3- 
piperidinyl, 4-piperidinyl ) , pyrrolidinyl (e.g., 2- 
pyrrolidinyl , 3-pyrrolidinyl ) , morpholinyl (e.g., 2- 
morpholinyl, 3-morpholinyl ) , tetrahydrof uryl (e.g., 2- 
tetrahydrof uryl , {-tetrahydrof uryl ) , etc. 

The amino group as the substituent of the 
heterocyclic grou,. in R may be substituted. The substituted 
amino groups include N-monosubstituted amino groups and N.N- 
disubstituted amino groups. 

Such N-nonosubstituted amino group means an amino 
group having one substituent. Examples of the substituents 
include lower alky! groups (e.g., alkyl groups naving x tQ „ 
carbon atoms such as methyl, ethyl, propyl, butyl, i-butyl, 
t-butyl, etc.), cycloalkyl groups (e.g., cycloalkyl groups 
having 3 to 7 carbon atoms such as cyclopentyl, cyclohexyl , 
etc.), ary i groupr (e . g># pnGnyl , naphthyl, etc.), aromatic 
heterocyclic group, (e.g., pyridyl , thienyl, f uryl , oxazolyl , 
thiazolyl, etc.). non-aromatic heterocyclic groups (e.g., 
Piperidinyl. pyrrolidinyl. morpholinyl, etc.), aralkyl groups 
(e.g., benzyl, phenethyl, etc.), acyl groups (e.g., acetyl, 
propionyl, etc.), a carbamoyl group, N-monosubstituted 
carbamoyl groups .e.g., N-methylcarbamoyl , N-ethylcarbamoyl . 
N-pro P ylcarbamoyl , etc.), N , N-di substituted carbamoyl groups 
(e.g., N,N-dimethyl carbamoyl, N-methyl-N-ethylcarbamoyl , N,N- 
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diethylc.rbamoyl. etc .,. low . r alkoxy „ rbonyl 

al*ox y carbo„ y l having a to 5 c „ bo „ ^ ^ 

methox y carbon y l, ethox y earbo„yl. propoxycarbonyl . et c . 
Hydroxyl gr oup, lo _ alkoxy groups <e g _ ^ ^ 
h.vi„ g i to 4 carbo „ „ to ,„ 5 ouch ^^^^ p ^ po 

butoxy, etc.), aralkyloxy gro „ ps „ 

" p! (••g- # benzyloxy, 
phenethyloxy, naphthylmethyloxy. eto )/ ^ 

Such N.N-d 1= ubstit„ted a„, ino group mea „ a an ^ 
9 rou P h av ing two substituents. 0ne o£ substltuents ^ 

similar to the suhsti tuents of the above H -mono.ubstituted 
amino g rou P s. Ej[anplcn of tno othGr substituent ^ 

alkyl groups, cycloalkyl grouos arvl 

7 groups, aryl groups, aralkyl groups, 

etc. The two substi tuents may be linked t onB ,K 

xinxea together with the 

nitr °' e " "° m " fon " " «mo group. Examples of the 

cyclic amino groups i„ clude . 1 ^, M1-lnyli pyrrolidinQ 

Pyridine, morpholino. piperasino, and pipeline havi„ g at 
«. --position a lower alxyl group alkyl having > ^ 

« carbon atoms such as meth y l. ethyl, propyl , etc.,. an 
aralkyl gro „ p benzyI , phenethyl , n . P hthylmethyl . etc , 

an aryl group plienyl _ 4 _ methylphenyli naphthyl _ ^ 

etc. 



The hydrocarbon group »„ d heterocyclic group as the 
suhstituent of the heterocyclic group in R may be substituted 
at any possible position. When the hydrocarbon group contains 
an alicyclic group or the heterocyclic g roup is saturated, the 
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alicyclic or heterocyclic group may be substituted by 1 to 3 
lower alkyl groups having 1 to 3 carbon atoms (e.g., methyl, 
ethyl, propyl, isopropyl) on the ring-constituting atoms which 
may be a nitrogen atom. when the hydrocarbon group contains 
an aromatic hydrocarbon group or the heterocyclic group is 
unsaturated, the hydrocarbon or heterocyclic group may have 
the same or different 1 to 4 substituents on the ring. 
Examples of the substituents include halogen (e.g., fluorine, 
chlorine, iodine), hydroxy, cyano, nitro, trif luoromethyl , 
lower alxoxy (e.g.. alxoxy having 1 to 4 carbon atoms such as 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, etc.), lower 
alkyl (e.g., alkyi having 1 to 4 carbon atoms such as methyl, 
ethyl, propyl, isopropyl, butyl, etc.), lower alkoxycarbonyl 
(e.g., alkoxycarbonyl having 2 to 4 carbon atoms such as 
methoxycarbonyl, ethoxycarbonyl , propoxycarbonyl , etc.), lower 
alkylthio (e.g., alkylthio having 1 to 3 carbon atoms such as 
methylthio, ethylthio, propylthio, isopropylthio, etc.), lower 
alkylamino (e.g., alkylamino having 1 to 4 carbon atoms such 
as methylamino, ethylamino. dimethylamino , etc.), etc. 

When th* heterocyclic group which may be attached 
through a hydrocarbon chain represented by R is substituted 
by at least 2 hydrocarbon groups at adjacent positions to each 
other on the heterocycle, these hydrocarbon groups may be 
linked together to form a condensed ring. In other words, the 
two hydrocarbon groups are linked together to form a saturated 
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or unsaturated bivaiont chain hydrocarbon group having 3 to 
5 carbon groups. Examples of the chain hydrocarbon groups 
include -CH 2 CH,CH 2 -, -C„ 2 CH 2 CH 2 CH 2 - , -CH 2 CH,CH,CH,CH 2 - , 
-CH=CH-CH=CH-, -CH=CH-CH=CH-CH,-, -CH. C H-CH 2 CH 2 CH 2 - , etc. 

Preferably, the heterocyclic group in R is 
represented by the formula: 



R 



N — tA 
I B 2 



wherein B 1 is a sulfur atom< fln oxygen ^ ^ ^ ^ 
R< is a hydrogen atom, a lower alkyl group (e.g., alkyl having 
1 to 3 carbon atoms such as methyl, ethyl, etc., or an aralkyl 
group (e.g., benzyl, phenethyl, etc.,,; B ' is . nitrogen atom 
or C-R> (in which R 3 . s fl hydrogen atom< opt . onalIy 

substituted hydrocarbon group or optionally substituted 
heterocyclic group,; n> is a hydrogen ^ optionally 
substituted hydrocarbon group or optionally substituted 
heterocyclic group; R 3 and R> may be linked together to form 
a condensed ring when R > and r* are attached to adjacent 
carbon atoms to each other. Examples of the hydrocarbon 
groups, heterocyclic groups represented by r' or R 3 and their 
substituents are similar to those described above for the 
substituents of the heterocyclic group in R. 
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Thin heterocyclic group is attached through any 
possible atom on the ring. Preferably, it is attached through 
a carbon atom adjacent to the nitrogen atom. For example, 
when B 1 is NR* am! B 2 is C-R 3 , it is particularly preferred 
that the heterocyclic group is attached through B 2 . 

Particularly preferred heterocyclic groups 
represented by tho above formula are thiazolyl or oxazolyl 
represented by th»- formulas 



10 wherein R 3 is as defined above, R 6 , R 7 and R* are the same or 

different and are a hydrogen atom, an optionally substituted 
hydrocarbon group or an optionally substituted heterocyclic 
group, R 7 and R 8 may be linked together to form a condensed 
ring, B is an oxygen atom or sulfur atom. 

15 Examples of the hydrocarbon group, heterocyclic 

group represented by R 6 , R 7 and R* and their substituents are 
similar to those described for the substituents of the 
heterocyclic group in R. R 7 and R 8 may be linked together to 
form a condensed ring. The condensed ring is similar to the 

20 above condensed rings which are formed by two hydrocarbon 

groups at adjacent positions to each other as the substituents 
of the heterocyclic group. 
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The hydrocarbon groups in the optionally substituted 
hydrocarbon groups represented by R i„ the above formula ( i> 
are similar to thosn described above for the substituents of 
the heterocyclic group in R. The substituents are similar to 
those described above for the substituents of the hydrocarbon 
group or heterocyclic group as the substituents of the 
heterocyclic group in R. 

Preferably, R is a heterocyclic group which may be 
attached through a hydrocarbon chain. 

The ring containing X as its ring-constituting atom 

is a benzene ring whon x i q ru -.^^ « 

g wnen x is CH, and a pyridine ring when X is 

N. In particular, x is preferably CH. 

n is 0 or 1. when n is 0, R is directly attached 
to the benzene or pyridine ring. When n is 1, R is attached 
to the benzene or pyridine ring through one oxygen atom. „ 
is preferably 1. 

The halogen atom, optionally substituted hydroxyl 
group, and optiomilly substituted hydrocarbon group 
represented by „■ or n' in the above formula {J)m 

to those described above .for the substituents of the 
heterocyclic group in R. 

The bivalent hydrocarbon group represented by Y may 
be aliphatic or aromatic, but is preferably aromatic. The 
bivalent hydrocarbon group may be straight-chain or branched 
and saturated or unsaturated, and has preferably 1 to 7 carbon 
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atoms. Examplns thereof include saturated bivalent 

hydrocarbon groups such nr. -CHj-, -CH(CH, )-, -(CH 2 ),-, - 
CH( Cl H 3 )-, -(CH a ),-. -(CH j)4 -, -(CH l)3 -, -{CH Z ) 6 _, -(CH 2 ) T -, etc.; 
unsaturated bivalent hydrocarbon groups such as -CH=CH- , - 
C(CH,)=CH-, -CH-CH-CH,-. -C ( C 2 H 3 ) =CH- , -CHj-CH^H-CH,- , -CH^CH,- 
CH=CH-CH 2 -, -CH=CH-CH=CH-CH 2 -, -CH-CH-CH«CH-CH=CH-CH 2 - , etc. 
In particular, saturated bivalent hydrocarbon groups having 
1 to 4 carbon atoms arc preferred, and -CH,CH 2 - is more 
preferred. y ' i„ the a hove formula (I-C5) is as defined for 
Y, and preferably a bivalent hydrocarbon group having 1 to 5 
carbon atoms . 

Example.-, of the bivalent aromatic hydrocarbon groups 
represented by V include phenylene, naphthylene, etc. m 
particular, phenylene is preferred. 

Preferred examples of the compound of the formula 
(I) include: 

5-[ 3-[ 3-methoxy-4- ( 5- m ethyl-2-phenyl-4-oxa 2 olylmethoxy ) - 
phenyl jpropylj- 2, 1-thiazolidinedione (Example No. 9), 

5-[3-(3-fluoro-4-(5-inethyl-2-phenyl-4-oxazolylmethoxy)- 
phenyl]propyl]-2.4-t.hia Z olidinedione (Example No. 10), 

5-( 3-( 4- ( 5-methyl-2-phenyl-4-oxa 2 olylmethoxy )phenyl )- 
butyl J-2,4-thiazolidinedione (Example 14), 

5-[ 3-( 4- ( 5-methyl-2-phenyl-4-oxazolylniethoxy)phenyl )- 
propyl) -2, 4-thiazolidinedione (Example 18), and 
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5-[3- [ 4-(5- m ethyJ-2-naphthyl-4-oxazolyl m ethoxy)phenyl]- 
propyl.]-2,4-thiazolj.dinedione (Example 22). 

The salt of the compound of the formula (I) of the 
present invention is preferably a pharmaceutical^ acceptable 
salt. Examples thereof include salts with inorganic bases, 
organic bases, inorganic acids, organic acids, basic or acidic 
amino acids, etc. 

Preferred examples of the salts with inorganic bases 
include alkaline metal salts such as a sodium salt, potassium 
salt, etc., alkaline earth metal salts such as a calcium salt, 
magnesium salt, etc., an aluminium salt, an ammonium salt, 



etc. 



Preferred examples of the salts with organic bases 
include salts with trimethylamine, triethylamine , pyridine, 
picoline, ethanolamine, diethanolamine, triethanolamine , 
dicyclohexylamine, N , H ' -dibenzylethylenediamine , etc. 

Preferred examples of the salts with inorganic acids 
include salts with hydrochloric acid, hydrobromic acid, nitric 
acid, sulfuric acid, phosphoric acid, etc. 

Preferred examples of the salts with organic acids 
include salts with formic acid, acetic acid, trif luoroacetic 
acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, 
citric acid, succinic acid, malic acid, methanesulf onic acid, 
benzenesulfonic acid, p-toluenesulf onic acid, etc. 
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Preferrrr) examples of the salts with basic amino 
acids include salts with arginine, lysine, ornithine, etc. 

Preferred examples of the salts with acidic amino 
acids include acportic acid, glutamic acid, etc. 

In particular, a sodium salt or potassium salt is 

preferred. 

The compound (J) (i.e., the compound of the formula 
(I); hereinafter compounds of other formulas sometimes be 
abbreviated likewise) or a pharmaceutical^ acceptable salt 
thereof of the present invention has low toxicity, and has 
hypoglycemic activity, blood lipid lowering activity, and 
insulin sensitivity enhancing activity. The compound ( I ) or 
a pharmaceutical^- acceptable salt thereof can be administered 
as such or as a mixture with a per se known pharmacologically 
acceptable carrier including excipient, bulking agent, etc.. 
to mammals such ar. humans, mice, rats, cats, dogs, rabbits, 
bovines, swine, sheep and monkeys. Thus, it is useful as 
antidiabetic or hypotensive agent. 

The compound (1) of the present invention has low 
toxicity. For example, when the compound prepared in Example 
14 was orally administered to mice in a daily dose of 15 mg/kg 
for 4 days, there were no abnormal changes of the body weight 
and liver weight from those of a control. 

Normally, the compound (I) or a salt thereof can 
orally be administered as tablets, capsules including soft 
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capsules and microcnpsules , powders, granules, etc. I„ some 
cases, it can parontorally be administered as injections, 
suppositories, pellets, etc. The oral dose for an adult (body 
weight: about 50 kg, I8 0.05 to 10 mg/kg per day. Preferably, 
this dose is administered 1 to 3 times per day. 

The compound (I) or a salt thereof of the present 
invention can be formulated with a pharmaceutical^ acceptable 
carrier and administered orally or parenterally as solid 
preparations such as tablets, capsules, granules, powders, 
etc; or liquid preparations such as syrups, injections, etc. 

As the pharmaceutical^ acceptable carrier, various 
organic or inorganic carrier materials conventionally used for 
pharmaceutical preparations can be used, and formulated as 
excipients, lubricants, binders, disintegrators, etc., for 
solid preparations, or as solvents, solution adjuvants, 
suspending agents, tonicity agents , buffering agents, soothing 
agents, etc., for liquid preparations. if necessary, 

pharmaceutical additives such as antiseptics, antioxidants, 
colorants, sweetening agents, etc., can be used. 

Preferred examples of the excipients include 
lactose, sucrose, D-mannitol, starch, crystalline cellulose,, 
light anhydrous silicic acid, etc. 

Preferred examples of the lubricants include 
magnesium stearate, calcium stearate, talc, colloidal silica. 



etc . 
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Preferred examples of the binders include 
crystalline ccJluJooc, oucrose, D-mannitol, dextrin, 
hydroxypropylcel J ulose , hydroxypropy lme thy 1 ce 1 1 u 1 os e , 

polyvinylpyrrolidone , etc . 

Preferred examples of the disintegrators include 
starch, carboxwthylcnlluloee, carboxymethylcellulose 
calcium, croscarm^llose sodium, carboxymethyl starch sodium, 
etc . 

Preferred examples.of the solvents include water for 
injection, alcohols, propylene glycol, macrogol, sesame oil, 
corn oil f etc. 

Preferred examples of the solution adjuvants include 
polyethylene glycol, propylene glycol, D-mannitol, benzyl 
benzoate, ethanol, trisaminomethane , cholesterol , 
15 triethanolamine, sodium carbonate, sodium citrate, etc. 

Preferred examples of the suspending agents include 
surfactants such os stearyl triethanolamine, sodium lauryl 
sulfate, laurylaminopropionic acid, lecithin, benzalkonium 
chloride, benzethonium chloride, glyceryl monos teara te , etc.; 
hydrophilic polymers such as polyvinyl alcohol, polyvinyl 
pyrrolidone, carboxymethylcellulose sodium, methylcellulose , 
hydroxymethylcellulose, hydroxyethylcellulose , hydroxypropy 1 - 
cellulose, etc. 



20 



25 



Preferred examples of the tonicity agents include 
sodium chloride, glycerin, D-mannitol, etc. 
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Preferred example* of the buffering agents include 
buffers such as phosphates, acetates, carbonates, citrates, 



etc 



Preferred examples of the soothing agents include 
benzyl alcohol, etc. 

Pt " err9d OXampleS ° £ .„ ti ,e ptici include 

parahydroxybenzoicacid esters, chlorobuteno! , benzyl alcohol 
Phenethy! alcohol, dehydroacetic acid, sorbic acid, etc. 

Preferred samples o£ the antioxidants include 
sulfites, ascorbic acid, etc. 

The compound ,1) can be prepared, for example, as 

follows . 
Method A 

n -( 0 )n-rOj-Y-CHO j^v, 

W Thiazolidinedione R (°)«-Kj j~Y-CH=C C=0 

— R H M" 

wherein each symbol is as defined above. 

The confound ( i- B l , can be prepared by condensing 
the compound (II) with 2 . 4-thiazolidinedione in the presence 
of a base in a solvent. 

The solvents include alcohols such as methanol, 
ethanol, propanol, isopropanol, 2-methoxyethanol , etc.; 
aromatic hydrocarbons such as benzene, toluene, xylene, etc.' 
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ethers such ns othyl etlmr, isopropyl ether, dioxane, 
tetrahydrofuran, etc.; N , N-dimethylf ormamide ; dimethyl 
sulfoxide; and acotic acid. 

The bason include sodium alkoxides (e.g., sodium 
methoxide, sodium nthoxide , etc.), potassium carbonate , sodium 
carbonate, sodiiun hydride, sodium acetate, secondary amines 
such as piperidi.no, piperazine, pyrrolidine, roorpholine, 
diethylamine, dii rsopropyl amine , etc. 

The amount, of the 2 , 4 -thia zolidinedione to be used 
is 1 to 10 mol, preferably 1 to 5 mol, per mol of the compound 
(II). The amount of the base to be used is 0.01 to 5 mol, 
preferably 0.05 to 2 mol, per mol of the compound (II). 

The reaction temperature is 0 to 150°C, preferably 
20 to lOO^C, and the reaction time is 0.5 to 30 hours. 

The compound (1-B1) thus obtained can be isolated 
and purified by conventional separation and purification 
techniques such as concentration, concentration under reduced 
pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography, etc. The 
compound (I-Bl) is sometimes obtained as a mixture of its ( E ) - 
and (Z)-isomers wi th respect to the double bond at the 5- 
position on the 2 , 4 -thiazolidinedione ring. 
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Method B 



R-(O), 



( hi ) NH 



ii 

( I-B2 ) ° 



wherein each symbol is as defined above. 

The compound (I-B2) can be prepared by hydrolyzing 
the compound (in,. This hydroIysis is normally carried out 
in an appropriate so) vent in the presence of water and a 
mineral acid. 

The solvent., include alcohols such as methanol, 
ethanol, propanol , isopropanol, butanol, 2-methoxyethanol , 
etc., dimethyl sulfoxide, sulfolane, etc., and mixtures 
thereof. The miner,,] acids include hydrochloric acid, 
hydrobromic acid, sulfuric acid, etc. 

The amount of the mineral acid to be used is 0.1 to 
2 0 mol, preferably 0.2 to 10 mol, per mol of the compound 
(III). The water is normally used in large excess based on 
the compound (III). 

The reaction temperature is normally 20 to 150°C, 
preferably 50 to 120 "C. and the reaction time is 0.5 to 50 
hours . 
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The 2, 4-thiazolidinedione derivative (1-B2) thus 
obtained can be isolated and purified by conventional 
separation and purification techniques such as concentration, 
concentration under reduced pressure, solvent extraction, 
crystallization , r eery stallizat ion , redistribution , 
chromatography, etc. 
Method C 




(l-BI ) (I-B2a) 



wherein R' is an optionally substituted hydrocarbon group or 
a heterocyclic group which may be attached through a saturated 
hydrocarbon chain, Y 1 is a bivalent saturated aliphatic 
hydrocarbon group and may be linked with R l or R 2 to form a 
ring, provided that 




and the other symbols are as defined above. 

Y J is preferably straight-chain or branched bivalent 
saturated aliphatic hydrocarbon group having 1 to 7 carbon 
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at ° mS ' ^ SelRCted f — th « bivalent hydrocarbon 

groups represented by y which are aliphatic flnd saturQted 

The optionally substituted hydrocarbon group 

represented by R ' can be selected from 

" ea from that represented by r 

whose hydrocarbon is saturated. 

The heterocyclic groups which may be attached 
through a saturated hydrocarbon chain represented by R • can 
be selected from the above heterocyclic groups which may be 
attached through a hydrocarbon chain represented by R whose 
hydrocarbon chain is saturated. 

The compound , i- B 2a ) can be prepared by subjecting 
the compound (1 . B1) to reduction. This reduction can be 
carried out according to a conventional method in a solvent 
- the presence of a catalyst under an atmosphere of hydrogen 
at l to 150 atm. 

The solvent, include alcohols such as methanol 
ethanol, propanol i.nopropanol . 2-methoxyethanol , etc 
somatic hydrocarbons BUch as benzene, toluene, xylene, etc/ 
ethers such as ethyl ether, isopropyl ether, dioxane, 
tetrahydrofuran, etc, halogenated hydrocarbons such as 
chloroform, dichloro.ethane , 1 . ! , 2 , 2-tetrachloroethane , etc 
ethyl acetate, acetic acid, and N, N-dimethylf ormamide, and 

mixture thereof. Preferred examples of the catalysts includ. 

metals such as nickel compounds, transition metal catalysts 

such as palladium, platinum, rhodium, etc. 
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The ruction temperature is 0 to 100°C, preferably 
10 to B0°C, and the reaction time is 0.5 to 50 hours. 

The 2 , 4-thia7olidinedione derivative (I-B2a) thus 
obtained can bo isolated and purified by conventional 
separation and purification techniques such as concentration, 
concentration under reduced pressure, solvent extraction, 
crystallization , recrystallization , redistribution , 
chromatography , etc . 
Method D 

r" Xv i D x 
R-(0) n -g)Wcr. ?- h 4 r zolifJ ioRdione R-(0) n -^O)-Y-CH=C— c=o 
0 ^ S ^^H 

d V > (I-Bl) ° 

wherein D is a lov-or alkoxy group, a lower alkylthio group or 
a lower acyloxy group, and the other symbols are as defined 
above . 

The lowr» r alkoxy groups represented by D include 
alkoxy groups having 1 to 4 carbon atoms, such as methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, etc. The lower alkylthio 
groups include alkylthio groups having 1 to 4 carbon atoms, 
such as methylthio, ethylthio, propylthio isopropyl thio . 
butylthio, etc. The lower acyloxy groups, include acyloxy 
groups having 1 to 4 carbon atoms, such as acetyloxy, 
propionyloxy, etc. Two D groups may be linked together to 
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for™ ethylenedioxy, propylenedioxy , dithiotrimethylene , etc. 
Thar is, -CH ( D ) 2 in the formula (IV) represents a protected 
aldehyde group. 

The compound (iv) is condensed with 2,4- 
thiazolidinedione to give the compound (I-Bl). This 
condensation reaction can be carried out according to the same 

manner as that described for the reaction of the compound (li, 

with 2,4-thiazolidinedione in Method A. 

Method f 



H °r^, V ¥ R"-CH 2 -Q R"-CH 2 -0^v. L M 



Y R' r 2 s -c NH 

O 'i 

(V > (I-Dl, ° 

wherein Q is a leaving group, and the other symbols are as 
define above. 

The leaving croups represented by 0 include halogen 
atoms (e.g., chlorine, bromine, iodine), methanesulf onyloxy , 
benzenesulf onyloxy, p-toluenesulf onyloxy, etc. 

The compound f V) is condensed with the compound (VI) 
to prepare the compound fl-Dl). This reaction is carried out 
in the presence of a base in an appropriate solvent according 
to conventional methods. 

The solvents include aromatic hydrocarbons such as 
benzene, toluene, xylene, etc., ethers such as dioxane, 
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tetrahydrofuran, dimethoxyethane , etc., ketones such as 
acetone, 2-butanone, etc., N , N-dimethylf orroomide , dimethyl 
sulfoxide, chloroform, dichloromethane, 1 , 2-dichloroethane , 
1,1,2, 2-tetrachloroDthane , etc., and mixed solvents thereof. 

The bases include alkaline metal salts such as 
sodium hydroxide, potassium hydroxide, potassium carbonate, 
sodium bicarbonate, etc., amines such as pyridine, 
triethylaroine, N,N-dimethylaniline, etc., metal hydrides such 
as sodium hydride, potassium hydride, etc., alkoxides such as 
sodium ethoxide, nodium methoxide, potassium t-butoxide, etc. 
The amount of the base to be used is preferably about 1 to 5 
mol per mol of the compound (V) . 

The reaction temperature is normally -50 to 150°C, 
preferably about -10 to 100»C, and the reaction time is 0.5 
to 30 hours. 

The compound (T-Dl) thus obtained can be isolated 
and purified by conventional separation and purification 
techniques such as concentration, concentration under reduced 
pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography, etc. 

The starting compound (II) in Method A can be 
prepared, for example, by Method F below. 
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Method F 



X R 11 

R-(0)n-fO4-C=0 < R9 0>?P(0)CH 2 (CH^CH) q C0 2 R 10 

XX ( VHI ) 

R 1 R 2 



(VII) 



R - (0 ^-jQl-C=CH-(CH=CH) q C0 2 R 10 



R' r2 
(IX) 



Reduction r^*"^ 

" R " ( ° )n "5Q3~ C=CH -( CH=CH )q C H 2 -OH 

R^R 2 
(X) 

Oxidation 

*" R " (O,n >0r C=CH ~< CH = CH )q-CHO 
C II— 1 ) 



Reduction 'j' 11 



R - ,o i§- 



CH-CH 2 (CH 2 CH 2 ) q -CHO 

R' R 2 
( H-2 ) 



wherein R 9 and R 10 are the same or different and are a lower 
alkyl group, R M is a hydrogen atom or a lower alkyl group, q 
is 0, 1 or 2, and the other symbols are as defined above. 
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The lower alkyl groups represented by R 9 , R 10 and R n 
include alkyl groups having 1 to 4 carbon atoms, such as 
methyl, ethyl, propyl, isopropyl, butyl, etc. 

In this method, firstly, the carbonyl derivative 
(VII) is reacted with a phosphonoacetic acid derivative or 
phosphonocarboxyli c acid derivative (VIII) to prepare the 
unsaturated ester derivative (IX). The reaction of the 
compound (VII) with the compound (VIII) can be carried out in 
the presence of a bn«*e in an appropriate solvent according to 
conventional methods. 

The solvents include aromatic hydrocarbons such as 
benzene, toluene, xylene, etc., ethers such as dioxane, 
tetrahydrof uran , d imethoxyethane , etc., alcohols such as 
methanol, ethanol, propanol, etc., N , N-dimethylf ormamide , 
dimethyl sulfoxide, chloroform, dichloromethane , 1,2- 
dichloroethane , 1 , 1 , 2 , 2-tctrachloroethane , etc., and mixed 
solvents thereof . 

The base* include alkaline metal salts such as 
sodium hydroxide, potassium hydroxide, potassium carbonate, 
sodium carbonate, sodium bicarbonate, etc., amines such as 
pyridine, triethylnmine , N, N-dimethylaniline , etc., metal 
hydrides such as sodium hydride, potassium hydride, etc., 
alkoxides such as sodium ethoxide, sodium methoxide , potassium 
t-butoxide, etc. 
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The amount of th P base to be used is preferably 
-bout 1 to 5 mol per mo i of the cornpound (VIII). The amount 
of the compound (VIII, is 1 to 5 mol, preferably about 1 to 
3 mol, per mol of the compound (VII). 

The reaction temperature is normally -50 to 150»C, 

preferably about -io to ioo°r a „n 

iuu c, and the reaction time is 0.5 

to 30 hours. 

Then, the compound (IX, is subjected to reduction 
to prepare the alcohol derivative (X). This reduction can be 
carried out according to per se k „ own methods such as 
reduction with a motal hydride, metal hydride comple* 
compound, diborane or substituted borane. That is, this 
reaction can be carried out by reacting the compound (ix, with 
a reducing agent. 

The reducing agents include alkaline metal 
borohydrides (e.g., sodium borohydride, lithium borohydride, 
etc.,, roe tal hydride complex compounds (e.g., l ithiuin aluminum 
hydride, diisobutyl aluminum hydride, etc.), and diborane. 
in particular, diisobutyl aluminum hydride is preferably used. 

This reaction is carried out in an organic solvent 
which does not hinder the reaction. The solvent is 
appropriately selected depending on the kind of reducing agent 
iron,, f or example, aromatic hydrocarbons such as benzene, 
toluene, xylene, etc., halogenated hydrocarbons such as 
chloroform, carbon tetrachloride, dichloromethane , 1,2- 
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dichloroethane, 1 , 1 , 2 , 2- t ntrnchloroethane , etc., ethers such 
as diethyl ether, tntrahydrof uran , dioxane, etc, alcohols such 
as methanol, ethanol, propanol, isopropanol, 2-methoxyethanol, 
etc., amides such as N , N-dimethylf ormamide , etc., and mixed 
solvents thereof . 

The reaction temperature is -20 to 150°C, preferably 
about 0 to 100°C, and the reaction time is about 1 to 24 
hours . 

Then, thr> compound (X) is subjected to oxidation to 
prepare the unsaturated carbonyl derivative (II-l). This 
oxidation can be carried out according to per se known methods 
such as oxidation with manganese dioxide, chromic acid, 
dimethyl sulfoxide, etc. That is, this reaction can be 
carried out by treating the compound (X) with an oxidizing 
agent. The oxidizing agents include manganese dioxide, 
chromic anhydride, etc. In particular, manganese dioxide is 
preferably used. 

This reaction is carried out in an organic solvent 
which does not hinder the reaction. The solvent is 
appropriately selected depending on the kind of oxidizing 
agent from, for example, aromatic hydrocarbons such as 
benzene, toluene, xylene, etc., halogenated hydrocarbons such 
as chloroform, carDon tetrachloride, dichloromethane , 1,2- 
dichloroethane, 1 , 1 , 2 , 2-tetrnchloroethane , etc., ethers such 
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as diethyl ether, te, rahydrofuran, dioxane, etc, dimethyl 
sulfoxide, etc., and mixed solvents thereof. 

The reaction temperature is -20 to 150°C, preferably 
0 to 100-C, and the reaction time is about 1 to 24 hours. 

Then, the compound (ii-i) is subjected to reduction 
to prepare the compound (ii- 2 , . This reduction can be carried 
out according to the onme manner as that described in Method 



C 



The aldehyde derivatives ( n_ 1} and (II _ 2) thu£ . 
obtained can be isolated and purified by conventional 
separation and purification techniques such as concentration, 
concentration under reduced pressure, solvent extraction, 
crystallization, recrysta ligation , redistribution, 
chromatography, etc. 

The starting compound (VII) in Method F can be 
synthesized by the methods described in, for example, Chemical 
S. Pharmaceutical Bulletin, vol. 39, p. 1440 (1990), JP- A 4. 
225978, JP-A 61-85372, JP- A 61-271287, J P - A 63-139182, JP- A 
3-170478, W09119496-A1, EP-428312- A , J P - A 1-299289, JP- A 63- 
230689, etc. 

Some of the aldehyde derivatives (VII-l) can also, 
be synthesized, for example, by Method G. 
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Method G 



R ~ ( ° )n iQ^~°' ^ R-(0)o-£Q^-cho 

(XI) (VII-1) 



wherein Q ' is a hnJoqen atom, and the other symbols are as 
defined above. 

The halon~n atoms represented by Q' include, for 
example, chlorine, bromine, and iodine. 

In this method, the compound (XI) is treated with 
butyllithium, soc-butylli thium, tert-butyl lithium , 

methyl lithium, phenyllithium, phenylmognesium bromide, etc., 
and then reacted with N , N-dimethyl f ormamide to prepare the 
compound ( Vii-i ) . 

The starting material (XI) in Method G can be 
prepared, for example, by Method H. 
Method H 



R"-CH 2 P*(C 6 H 5 ) 3 + OHChQ^Q* R'-CH=CH^O)-Q- 

(XII) (XIII) ( XM) 



wherein W is a haloqen atom, and the other symbols are as 
defined above. 
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The halogen atoms represented by W include, for 
example, chlorine, bromine, and iodine. 

In this method, the phosphonium salt (XII j is 
condensed with the aldehyde derivative (XIII, to prepare the 
compound (XI-1 ) . Thi , condensation reaction can be carried 
out according to the same manner as that described for the 
taction of the compound (VII) with the compound (VIII) in 
Method G. 

Some of the intermediates of the formula (IX, in 
Method F can also be prepared, for example, by Method I. 
Method T 



2 I 2 - R -(°)n-fO3-CH=CHC0 2 R 10 

R R > Q 

(XIV) R 

( IX-l ) 

wherein each symbol is as defined above. 

This reaction can be carried out in the presence of 
a base in an appropriate solvent. The solvents include 
aromatic hydrocarbons r.uch as benzene, toluene, xylene, etc., 
ethers such as dioxane, tetrahydrof uran, dimethoxyethane. 
etc., alcohols such a* methanol, ethanol, propanol, etc., 
ethyl acetate, acetonxtrile, pyridine, N,N-dimethylformamide, 
dimethyl sulfoxide, chloroform, dichloromethane , 1,2- 
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dichloroethane, I , 1,2, 2-tetrachloroethane, acetone, 2- 
butanone, etc., and mixer) solvents thereof. 

The bases include inorganic bases such as alkaline 
metal hydroxides (e.g., sodium hydroxide , potassium hydroxide, 
etc.), alkaline rarth metal hydroxides (e.g., magnesium 
hydroxide, calcium hydroxide, etc.), alkaline metal carbonates 
(e.g., sodium carbonate, potassium carbonate, etc.), alkaline 
earth metal carbonates (e.g., magnesium carbonate, calcium 
carbonate, etc.), alkaline metal bicarbonate (e.g., sodium 
bicarbonate, potassium bicarbonate, etc.), alkaline metal 
acetates (e.g., sodium acetate, potassium acetate, etc.), 
etc.; organic baser: such as trialkylamines (e.g., trimethyl- 
amine, triethylamine , etc.), picoline, N-methylpyrrolidine , 
N-methylmorpholine, 1 , S-diazabicyclof 4 . 3 . 0 ]non-5-ene, 1,4- 
diazabicyclof 2.2.2] non-5-ene . 1 , 8-diazabicyclo [ 5 . 4 . 0 ] -7- 

undecene, etc. The amount of the base to be used is 
preferably about 1 to 5 mol per mol of the compound (XV). 

The reaction temperature is normally -20°C to 150°c, 
preferably about -10°C to 100°C. 

The synthesis of the starting compound (XIV) in 
Method I is described. for example, in Chemical r, 
Pharmaceutical Bulletin, vol. 30, p. 3563 (1982), Chemical (, 
Pharmaceutical Bulletin, vol. 30, p. 3580 (1982), Chemical {, 
Pharmaceutical Bulletin, vol. 32, p. 2267 (1904), Arzneimittel 
Forschung/Drug Research, vol. 40, p. 37 (1990), Journal of 



WO 96/05186 



PCT/JP95/01579 



- 41 - 



Medicinal Chemistry, vol. 35. p. 2617 (1992), JP-A 61-267580, 
JP-A 61-286376, JP-A 61-85372, JP-A 2-31079, JP-A 62-5981, 



etc . 



The compound (III) used in Method B can be prepared, 
for example, by Method J. 
Method J 

R -( 0 )n-tQT-Y-CH 2 CHCO ? R 10 Thiou^ R-(0)„-fOj- Y " CH 2 CH -C-=0 

M 

( XV ) ( III ) 

wherein each symbol ir> as defined above. 

The compound (XV) is reacted with thiourea to 
prepare the compound (III). This reaction is normally carried 
out in a solvent such ns an alcohol (e.g., methanol, ethanol , 
propanol, 2-propanol, butanol, isobutanol, 2-methoxyethanol , 
etc.), dimethyl sulfoxide, N , N-dimethylf ormamide , sulfolane, 
etc. The reaction temperature is normally 20 to 180°C / 
preferably 50 to 150°C. The amount of the thiourea to be used 
is 1 to 2 mol per mol of the compound (JCV) . 

As this reaction proceeds, a hydrogen halide is 
formed as a by-product. In order to trap this by-product, the 
reaction may be carried out in tn* presence of an acid- 
removing agent such as sodium acetate, potassium acetate, etc. 
The amount of the acid-removing agent to be used is normally 
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1 to 1.5 mol per nol of the compound (XV). The compound (Hi) 
thus formed can be isolated if necessary, but may directly be 
used in the acid hydrolysis step without isolation. 

The starting compound (IV) in Method D and the 

starting compound (II, Ln Method A can be prepared, for 

example, by Method K . 

Method K 



R w 0 

i 

» 

D 



R-(0) n -fOj- C=0 ,C 6 H 5)3P*(CH 2 ) m -CH 



R R 2 
(VII) 



( XVI ) 



.X. R 11 



( IV-1 ) 

Reduction "N I P 

R ' (0)n "jQr CH ( CH 2)-- c H 



R' R 2 
( IV-2 ) 



D 



x. R' 



CH(CH 2 ) m -CHO 

R' r* 



D 1 2? 



( H-3 ) 

wherein m is an integer of 1 to 6, and the other symbols are 
as defined above. 
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In this method, firstly the compound (VII) is 
condensed with the compound (XVI) to prepare the compound (IV- 
1). This condensation reaction can be carried out according 
to the same manner as that described for the reaction of the 
compound (VII, with the compound (VIII, in Method F. 

Then, the compound ( IV-1 , is subjected to reduction 
to give the compound f iv-2). This reduction can be carried 
out according to the , arae manner as that described for ^ 
catalytic hydrogena tion of the compound ( I-Bl ) i„ Method C. 
The compound (IV-2, is de-protected by treatment with an acid 
in a water-containing solvent, to give the aldehyde derivative 
(II-4J. The solvents include mixed solvents of water with 
alcohols such as methanol, ethanol, propanol, etc., ethers 
such as tetrahydrofuran. dioxane, etc., acetonitrile, acetone, 
2-butanone, acetic acid, etc. The acids include inorganic 
acids such as hydrochloric acid, sulfuric acid, nitric acid, 
hydrobromic acid, etc, organic acids such as p- 
toluenesulfonic acid, etc. 

The starting compound (XV) in Method J can be 
prepared, for example, by Method L. 
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Method L 



R-(O), 




Y-CH 2 CHC0 2 R 
OH 



10 




10 



(XVI) 



(XV) 



wherein each symboJ is as defined above. 

The compound (XVI) is reacted with a halogenating 
agent to prepare the compound (XV). As the halogenating 
agent, hydrochloric acid. thionyl chloride, phosphorous 
tribromide, etc., are preferably used. In these cases, the 
compound (XV) wherein Q' is chloride or bromide is formed. 
This reaction is carried out at -10 to 80°C in an appropriate 
inert solvent (e.g., benzene, toluene, xylene, chloroform, 
dichloromethane , etc.), or by using an excess halogenating 
agent as the solvent. The amount of the halogenating agent 
to be used is 1 to 20 mol per mol of the compound (XVI). 



iodide or potassium iodide to give the compound (XV) wherein 
Q' is iodine. In this case, the reaction can be carried out 
in a solvent such as acetone, methyl ethyl ketone, methanol, 
ethanol, etc., at 20 to OO^C. 



The resulting compound (XV) wherein Q' is chlorine 
or bromine may be reacted with 1 to 1 . 5 equivalent of sodium 
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The starting compound (XVI) in Method L can I 
prepared, for example, by Method M. 
Method M 



R*r 2 

(II-4) 



R R 

cxvn> 



Esterification 



R -(°)n^Q^-Y 2 -CH=CHCOC0 2 R 



10 



R' ^ 

( XVIII ) 



Reduction 



rM 2 



(XIX) 



Reduction 



R -(°)"-fQ}-Y 3 -CH 2 CH 2 CHC0 2 R 
rfM* OH 



10 



R' r2 
( XVI- 1 ) 



wherein Y 2 is a bond or a bivalent aliphatic hydrocarbon group 
having 1 t o 6 carbon atoms, y 3 is a bond . or a bivalent 
saturated aliphatic hydrocarbon group having 1 to 6 carbon 
atoms, and the other symbols are as defined above. 

The bivalent aliphatic hydrocarbon groups having 1 
to 6 carbon atoms represented by Y J me an the bivalent 
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aliphatic hydrocarbon groups represented by Y which have 1 to 
6 carbon atoms. Thr bivalent saturated aliphatic hydrocarbon 
groups representor) by Y 3 mean the bivalent aliphatic 
hydrocarbon groups represented by Y 2 which are saturated. 

In this method, the compound (II-4) is condensed 
with pyruvic acid to give the compound (XVII) in a water- 
containing alcohol in the presence of a base that is selected 
from the bases described for the reaction of the compound (11) 
with 2,4-thiazolidinedione in Method A. Then, the compound 

(XVII) is subjected to esterif ication to give the compound 

(XVIII) . This esterif ication can be carried out by per se 
known methods. For example, the compound (XVII) is reacted 
with an alcohol (R l0 OH) in the presence of an acid to give the 
ester- Alternatively, a reactive derivative of the compound 
(XVII) such as an acid anhydride, acid halide (e.g., acid 
chloride, acid bromide), irnidazolide or mixed acid anhydride 
(e.g., acid anhydrides with dimethyl carbonate, acid 
anhydrides with diethyl carbonate, anhydrides with diisobutyl 
carbonate, etc.) is reacted with an alcohol (R I0 OH) under 
suitable conditions . 

Then, the compound (XVIII) is subjected to catalytic 
hydrogenation to give the compound (XIX). This catalytic 
hydrogenation can be carried out according to the same manner 
as that in Method C. 
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Then, the compound (XIX) is subjected to reduction 
t0 9±Ve thS COI "P°^ fXVi-i,. Tnis reduction can be carried 
out by p er se known mothods such fls reduction ^ 

hydrides, reduction with metal hydride complex compounds 
reduction with dibornne or substituted borane, catalytic 
hydrogenation, etc. That is, this reaction can be carried out 
by treating the compound (XIX, with a reducing agent. The 
reducing agents include alkaline metal borohydrides {e g 
sodium borohydride, l ir . nium borohydride, etc . , , metal hydride 
complex compounds (e.g., lithium aluminum hydride/ etc ) 
-tal hydrides (e.g.. sodium hydride, etc.), organic tin 
compounds (e.g., triphenyltin hydride, etc.,, metals and metal 
salts such as nickel compounds, 2inc compounds, etc 
transition metal catalysts (e.g., palladium, platinum! 
rhodium, etc.) and hydrogen for catalytic hydrogenation , 
diborane, etc. m particular, alkaline metal borohydrides 
(e.g., sodium borohydride, lithium borohydride, etc., are 
preferred . 

This reaction is carried out in an organic solvent 
which does not hinder the reaction. The solvent is 
appropriately selected depending on the kind of reducing agent, 
from, for example, aromatic hydrocarbons such as benzene, 
toluene, xylene, etc., na,ogenated hydrocarbons such as 
chloroform, carbon tetrachloride, dichloromethane , l , 2 - 
dichloroethane, 1 , 1 , 2 , 2 . tetrachloroethane, etc., ethers such 
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as diethyl ether, tetrahydrofuran, dioxane, etc., alcohols 
such as methanol, ethanol, propanol, isopropanol, 2- 
inethoxyethanol , etc., amides ouch as N,N-dimethylf ormamide , 
etc., mixed solvents thereof , 
5 The reaction temperature is -20 to 150°C, preferably 

0 to 100°C, and the r -tion time is a>~"t 1 to 24 hours. 

As described ub-nve, ? ^ ^uuvpourid (I) of the present 
invention or a salt thereof has potent hypoglycemic and blood 
lipid lowering activity- The following experiment illustrates 
10 the activity of the? compound (I) . 

Experiment 

Hypoglycemic and lipid lowering activity in mice 
A 0-005% mixture of the test compound with powdery 
feed (CE-2, Charles River Japan Inc.) was fed to KKA y -mice (9 
15 to 14 weeks old) for 4 days without any restriction. Blood 

was sampled from the orbital veniplex, and glucose and 
triglyceride in the plasm* were quantitated by the enzymatic 
method using Iatrochem-GLU (A) kit (Yatron) and Iatro-MA7 0 1TG 
kit (Yatron). The results are shown in Table 1. The 
hypoglycemic activity and lipid lowering activity are 
indicated as a decrease ratio (%) of the glucose and 
triglyceride levelr, in the drug-administered group based on 
those in the control group, respectively. 



20 
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:;<, Table 1 



Compound 
(Example No. ) 




9 
10 
14 
18 
22 



Hypoglycemic 
activity 
'% reduction 

54 

36 

58 

48 

53 



58 

30 

61 

37 

66 



The results show that the 2 , 4-thia.olidinedione 
derivative (1) of the pregent ^ 

hypoglycemic and lipid-lowering activity, and is useful as a 

medicament such as an =ri ^ , . . . 

as an antidiabetic, antilipemic , or 

hypotensive agent. 

The following examples, preparations, and reference 
examples further illustrate the present invention in detail, 
but are not to be construed to limit the scope thereof. 

Example? i 

A mixture of 3- ( 5-rnethyl-2-phenyl-4-oxazol y l- 
n.ethoxy,cinnamaldehyde f 2.4 g) , 2 , 4-thiazolidinedione (l. 8g) , 
Piperidine (0.192 g) and etnanol (5Q ^ ^ ^ 

reflux for 5 hours. Aftor cooiing , the precipitated crystals 

of 5 -f 3 -(5-methyl-2-ph e n y l-4-ox a zolyl me thoxy,cinnamilideneJ- 
2,4-thia Z olidinedione ,1.3 g. 42 %, were filtered, and 
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recrystallized from »thyl acetate - methanol. Pale yellow 
prisms, mp: 226-227°c. 

Elemental Analysis : 

Calcd. for C 2 jH,»N,0»S: 

C, 66.01; H,4.34; N,6.69 
Found: C. 65. 9.1; H,4.26; N,6.64 
Examples ) to 4 

Accordincj to the same manner as that described in 
Example 1, the compounds in Table 2 were obtained. 
Table 7 



jj-^(CH 2 ) n O-^0^-CH=CHCH=C C=0 

Ph O Me 



n 
o 



Ex. No. 


n 


R 1 


Yield 
(%) 


mp 
(°C) 


Recrystallization solvent 


2 


2 


H 


24 


222 - 223 


Chloroform - Methanol 


3 


1 


OCH 3 


31 


235 - 237 


Methanol - Chloroform - Ether 


4 


1 


F 


58 


250 - 259 


Chloroform - Ethanol 



Example S 

According to the same manner as that described in 
Example 1, ( E ) -4- ,' 2- ( 5-methyl-2-phenyl-4-.pxazolyl ) vinyl J - 
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cinna^ldehyde was condensed with 2, 4-thiazolidinedione to 
give ( E )-5-[4- ( 2- ( 5-m e thy2- 2 -p h enyl-4-ox a2 olyl)vinyl J - 
cinnamilidene]-2, 4-thiazolidinedione (yield: 33%). This 
product was recrystall ized fro, N,N-dimethylf oroide - water. 
Yellow needles, mp: not less than 300°C. 
Example fi 

According to the same manner as that described in 
Example 1, (E) _ 3 _, 6-C5-methyl-2-phenyl-4-oxazolylmethoxy,-2- 
naphthyljacrolein was condensed with 2 , 4-thiazolidinedione to 
give 5 "f 3 -f 6 -(5-n 1 othyl-2-phenyl-4.oxaz 0 lylmethoxy)-2- 
naphthyljpropenylidenej^^-thiazolidinedione (yiei d; 73%) . 
This product was recrys tallized from chloroform - methanol. 
Yellow prisms, mp: 267-268°C. 
Example 7 

A mixture of 5-[ 3- (5-methyl-2-phenyl-4-oxazolyl- 
methoxy,cinnamiliden e] -2, 4 -thiazolidinedione (0 .90 q) . 
palladitun-carbon (5%, 2.0 g) and chloroform (200 ml) - 
methanol (50 ml) was subjected to catalytic hydrogenation at 
1 atm at room temperature. The catalyst was filtered off, and 
the filtrate was concentrated under reduced pressure to give 

5-(3- [ 3-(5-methyl-2.phenyl-4-oxazolylmethoxy)phenyl,propyl ] - 
2, 4-thiazolidinedione (0.58 g, 64%). This product was" 
"crystallized from ethyl acetate - hexane. Colorless prisms, 
mp: 123-124°C. 

Elemental Analysis: 
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Calcd. for C I3 H 7 jNjO t S: 

C, 05. 313; H.5.2S; N,6.63 
Found: C65.49; 11,5.26; N,6.74 

Example? ; D to 10 

According to the same manner as that described in 
Example 7, the compounds in Table 3 were obtained. 
Table 3 



Rl 



N n-(CH 2 ) n O ~/Q\_(CH 2 ) 3 -CH-9=0 

A^A / S^NH 



Ph O Me 



O 



Ex. No. 


n 


R 1 


Yield 
(%) 


mp 
(°C) 


Recrystallization solvent 


B 


2 


H 


54 


151 - 152 


Ethyl acetate - Hexane 


9 


1 


OCH 3 


48 


118-120 


Ethyl acetate - Ether - Hexane 


10 


1 


F 


07 


130 - 139 


Chloroform - Methanol 



Example .1 1 

According to the same manner as that described in 
Example 7, (E)-5-[ 4-[ 2- ( 5-methyl-2-phenyl-4-oxazolyl )vinyl ]- 
cinnamilidene ] -2 , 4 - uhiazolidinedione was subjected to 
catalytic hydrogenation to give S-[ 3-[4-[ 2- ( 5-methyl-2-pheny 1 - 
4-oxazolyl ) ethyl ] phenyl ] propyl ] -2,4 -thiazolidinedione( yield: 
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22%). This product was recrys tallized from ether^hexane. 
Colorless prisms, mp. 99-100°C. 
Example 1? 

According to the same ma nner as that described in 
Example 1, 5- t 3-[ 6- ( 5-n,eth y l-2-ph e nyl-4-ox a2 o ly l n , eth0 xy ) -2- 
naphthyljpropenylidenej^^-thia.olidinedione was subjected 
to catalytic hydrogenation to give 5-[ 3-[ 6- ( 5-methyl-2-phenyl- 

4 -° xa "iylniethox y )- 2 .naphthyl ]P ro P yl ] .2,4-thiazolidinedione 
(yield: 50%,. ThiE product was recrystall . 2ed from 

chlorof orm-ethanol . Pal* yellow prisms, m P . 208-209^. 
Example i i 

A mixture of 2-(5-methyl-2-phenyl-4-oxazolyl- 
-thoxyjcinnamaldehydo (2.00 g,, 2 , 4 -thiazolidinedione (1 . 10 
9), Piperidine (0.267 g) and acetic acid (15 ml) was heated 
under reflux for 2.5 hours. The reaction mixture was 
concentrated under reduced pressure. Crystals (1.64 g) of 5- 

[2-(5-methyl-2-phenyl-4-oxazolylmethoxy,cinnamilidene ] -2 / 4- 
thiazolidinedione which was precipitated by addition of 
saturated aqueous sodiun, bicarbonate solution was collected 
by filtration and washed with ether. The crystals were 
dissolved in tetrahydrofuran (150 ml,, and 5% palladium-carbon 
(1.64 g, was added. The mixture was subjected to catalytic 
hydrogenation at roon, temperature at a hydrogen pressure of 
3.4 kgf/cm 1 . The catalyst was filtered off, and the filtrate 
was concentrated under reduced pressure to give crystals. The 
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crystals were recryn tallized from dichloromethane-methanol t 
give 5- [ 3- [ 2- ( 5-nothyl- 2 -phenyl-4-oxazolylmethoxy ) phenyl J - 
propyl]-2,4-thiazol idinedione (0.742 g # 34%). White crystals, 
rop. 173-174°C. 

Example 14 

According to the same manner as that described in 
Example 13 , ( e ) -3- [ 4 - ( 5-methyl-2-phenyl-4-oxazolylmethoxy ) - 
phenyl ]-2-butenal was condensed with 2 , 4-thiazolidinedionc . 
and then the resulting compound was subjected to catalytic 
hydrogenation to q ivn 5-[ 3- [ 4- ( 5-methyl~2-phenyl-4 -oxazoly] - 
methoxy)phenyl]butyl)~2 / 4-.thiazolidinedione (yield: 6%). This 
product was recrystallized from isopropyl ether. Pale yellow 
prisms, mp; 64-65°C. 

Example 1 5 

A mixture of ethyl 2-chloro-4- [ 4 - ( 2- ( 5-methyl- 2- 
phenyl-4 -oxazolyl ) a thoxy ] phenyl J butyrate (0,20 g ) , thiourea 
(0.145 g), sodium acetate (0.115 g) and ethanol (15 ml) was 
heated under reflux for 30 hours. 6N hydrochloric acid (15 
ml) was added, and the mixture was heated under reflux for 15 
hours. The reaction mixture was poured into water, and 
extracted with ethyl acetate. The ethyl acetate layer was 
washed with water and dried over magnesium sulfate, and the 
solvent was evaporated. The residue was subjected to column 
chromatography on silica gel. The fractions eluted with 
methanol-chloroform (2:98, v/v) gave 5-[ 2-[ 4-[ 2- ( 5-methyl-2- 
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phenyl-4-oxazolyl )ethoxy] phenyl j ethyl ] -2, 4-thiazolidinedione 
(0.11 g, 56%). Thi.. product was recrystalli 2e d from 
dichloromethane-ethanoi. Colorless prisms, mpi 1 5 1-152«>C. 
Example* i /; 

According to the same manner as that described in 

Example 15, c , -> , A 

5-( 2- ( 4 -isopropoxyphenyl ) ethyl ] -2 , 4 - 

thiazolidinedione was op taine d (yield: 100%, as an oil from 
ethyl 2 -chloro-4- ( 4-i s „propoxyphenyl)butyrate. 

NMK (6 ppm in CDClj , , 1 . 3 2 ( 6H , d , J-6Hz , , 2.05- 
2.9(4H.., # 4.1 9(lfI(dd/jB9 . 5s4Hz)< 4.4-4.6(lH,m), 

6.B3(2H,d,J=8.5Hz), 7 . 08,2H.d.J-8 .5H«) . 8 . 29 ( lH,br s > . 
Example 17 

Oily sodium hydride (60%, 0.10 g) was added to a 
solution of 5-r2-(4-hydroxy P henyl )e thyl ] -2 / 4-thia 2 olidinedione 
(0.30 g , m N ,N-dimethylformamide (20 ml), and the mixture was 
stirred at room temperature for 15 minutes. Then, 4-chloro- 
Tnethyl-5-methyl-2-phe n yloxazole (0.29 g, was added, and the 
mixture was stirred at 90 to 100'C for 2 hours. The reaction 
mixture was poured into water, acidified with 2N hydrochloric 
acid and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water and dried over magnesium sulfate, 
and the solvent was evaporated. The residue was subjected to 
column chromatography on silica gel. The fractions eluted 
with ethyl acetate - chloroform (1:9, v/v) gave 5-[2- [ 4-(5- 
methyl-2- P henyl-4-oxazolylmethoxy) phenyl) ethyl] -2, 4- 
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thiazolidinedione (0.30 y , 59%). This product 

recrystallized from dich loromethane - isopropyl eth 
Colorless needles, nip: 146-147°c. 
Examples ID to 2 2 

According to the same manner as that described 
Example 17 , the compounds in Table 4 were obtained. 
Table 4 



N-£CH 2 0-/0>- 



(CM 2 ) r -CH— C=0 
S Y NH 

o 



Ex. No. 


R 1 * 


Z 


D 7 


r 


Yield 
(%) 


mp 
(°C) 


Recrystallization solvent 


18 


c eH 5 


o 


C ~ CH 3 


3 


G5 


165-166 


Dichloromethane - 
Methanol 


19 


C 6 H 5 


o 


C-CH 3 


4 


26 


184 - 185 


DicNoromelhane - 
Methanol 


20 




o 


C-CH 3 


5 


49 


107-108 


Dichloromethane - 
Methanol 


21 


C 6 H 5 


NCH 3 


M 


2 


68 


207 - 208 


Dichloromethane - 
Melhanol 


22 




o 

- 


C-CH 3 


3 


54 


105 - 106 


Methanol - 
Isopropyi ether 



WO 96/05186 



PCT/JP95/0I579 



- 57 - 



Example 71 

A mixture of 4 -isopropoxycinnamaldehyde (6.00 g), 
2,4-thiazolidinedione (5.54 g), piperidine (2.69 g) an d acetic 
acid (30 ml) was h.ated under reflux for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
give precipitated crystals of 5- ( 4-isopropoxycinnamylidene , - 
2,4-thiazolidinedione, and the crystals (4.40 g) were 
collected by filtration and- washed with ethyl acetate. The 
crystals were dissolved in tetrahydrof uran (100 ml ) , 5 % 
Palladium-carbon (2. 20 g) was added, and the mixture' was 
subjected to catalytic hydrogenation at room temperature at 
a hydrogen pressure of 3.8 xgf/cm'. The catalyst was filtered 
off, and the filtrate w as concentrated under reduced pressure. 
The residue was subjected to column chromatography on silica 
gel. The fractions eluted with ethyl acetate - chloroform 
( 1 1 9 , v/v) gave 5-( 3- ( 4 -isopropoxyphenyl ) propyl j -2 , 4 - 
thiazolidinedione (3.61 g. 39%) as an oil. 

NMR (6 ppm in C DC1 3 ): 1 . 32( 6H,d, J=6Hz ) , i. 6 - 
2.3(4H,m), 2.6l(2H,t,J=7.5Hz>. 4 . 2 B ( 1H , dd , J- 8 . 5&4 . 5Hz ) , 4.4- 
4.65(lH,m), 6.82(2H.d.j-8.5H«). 7 . 06 (2H,d , J«8 . 5Hz ) , 8.34(lH,br 
s). 

Example 74 

According to the same manner as that described in 
Example 23, 2- [ 3- ( 4 -isopropoxyphenyl ) propyl J-l , 3-dioxolane was 
condensed with 2,4-thiazolidinedione, and the resulting 
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compound was subjrcted to catalytic hydrogenation to give 
crystals of 5- ( 4- ( 4 - isopropoxyphenyl ) butyl )- 2 , 4 - 
thiazolidinedione (yield: 68%). This product was 

recrystallized from ether-hexane . Colorless prisms, mp: 7 2- 
73°C. 

Examnlo 25 

According to the same manner as that described in 

Example 23, (E,E)-5-(4 -isopropoxyphenyl ) - 2 , 4 -pentadienal was 

condensed with 2 .4 -thiazolidinedione , and the resulting 

compound was subjected to catalytic hydrogenation to give 5- 

[5-(4-isopropoxyphr.nyl)pentyl]-2,4-thiazolidinedione as an oil 
(yield: 26%). 

NMR (f, ppm in CDC1,) : 1 . 2-1 . 75 ( 6H , m ) , 
1.32(6H,d,J=6Hz) , 1.8-2.3(2H,xn), 2 . 54 ( 2H , t , J=7 . 5Hz ) , 

4.26(lH,dd,J=9&4.5Hz), 4 . 4-4 . 6 ( 1H ,m) , 6 . 80 ( 2H, d , J=8 . 5Hz ) , 
7.05(2H,d,J«0.5Hz) , 8. 06(111, br s). 

Example 

According to the same manner as that described in 
Example 1, 6- ( 5-methyl-2-phenyl-4-oxazolylmethoxy ) -3 , 4 - 
dihydro-2-naphthoaldehyde was condensed with 2,4- 
thiazolidinedione to give 5- ( 6- ( 5-methyl-2-phenyl-4-oxazolyl - 
methoxy)-3,4-dihydro-2-naphthylmethylidene)-2,4-thiazolidine- 
dione (yield: 50%). This product was recrystallized from 
dichloromethane-methanol . Yellow needles, rop: 271-272°C. 
Example 2 7 
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According , :o the same manner as that described in 
Example 1, (E)-3- m eth«xy-4- ( 2-phenyl.4-oxazolyln,ethoxy)ci„na J n- 
aldehyde was condensed with 2 , 4-thiazolidinedione to give 5- 

r3-methoxy.4-(2-phenyl-4-oxazol y l m ethoxy)cinna m ylidene].2,4- 
thiazolidinedione (yield: 57%). This product was 

recrystallized from chlorof orm-methanol . Yellow needles, m P : 
230-231°C. 

Examnl p ?n 

According to the same manner as that described in 
Example 1 , < E ) -3-methoxy-4- ( 2-phenyl-4-thiazolylmethoxy ) - 
cinnamaldehyde was condensed with 2, 4-thiazolidinedione to 
give 5-[3-methoxy-4. ( 2-phenyl.4-thi aZ olylmethoxy)- 
<=innamylidene)-2, 4-thiazolidinedione (yield: 49%) . This 
product was recrystalli zed from chlorof orm-methanol . Yellow 
needles, mp: 248-249°C. 

Example? ?Q 

According to the same manner as that described in 
Example 7 , 5- [ 6 - ( 5-mothy 1 2 -phenyl-4 -oxazolylmethoxy ,-3,4- 

dihydro-2-naphthylmethylidene J-2 , 4-thiazolidinedione 
subjected to catalytic hydrogena tion to give 5- [ 6- ( 5-methyl- 2- 

phenyl-4-oxazolyl m e t hoxy)-l,2,3,4-tetrahydro-2-na P hthyl- 
ro ethylj-2,4-thiazolidinedione (yield: 73%). This product was 
recrystallized from dichloromethane-methanol . Colorless 
prisms, mp: 194-195°C. 

Example If) 
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According to tho same manner as that described in 
Example 7, 5- | 3 -methoxy-4- ( 2-phenyl-4-oxazolylme thoxy ) - 
cinnamylidene]-2,4-thiazolidinedione was subjected to 
catalytic hydrogenn tion to give 5-[ 3- [ 3-methoxy-4 - ( 2-phenyl-4- 
oxa2olylniethoxy)phr>nyl]propyl]-2 / 4-thiazolidinedione (yield: 
71%). This product, was rocrystallized from ethyl acetate - 
hexane. Colorless prisms, mp: 131-132°C. 
Example 31 

According to the same manner as that described in 
Example 7, 5 -[ 3 -methoxy-4- ( 2-phenyl-4-thiazoly line thoxy )- 
cinnamylideneJ-2,4-thiazolidinedione was subjected to 
catalytic hydrogena tion to give 5-[ 3-[ 3-methoxy-4- ( 2-phenyl -4 - 
thiazolylmethoxy ) phenyl ) propyl J-2, 4-thiazolidinedione( yield : 
57%). This product was rocrystallized from ethyl acetate - 
hexane. Colorless prisms, mp: 123-124°C. 
Example 3 7 

According to the same manner as that described in 
Example 13, 4 - ( 5-methyl- 2-phenyl-4 -oxazolylmethoxy ) - 3 - 

trifluoromethylcinnamaldehyde was condensed with 2,4- 
thiazolidinedione, and the resulting product was subjected to 
catalytic hydrogen,! t ion to give 5- [ 3- [ 4- ( 5-methyl-2-phenyl -4 - 
oxazolylmethoxy )- 3-trif 1 uoromethyi phenyl ]propyl ] -2 , 4- 
thiazolidinedione (yield: 31%). This product was 

recrystallized from dichloromethane-methanol . Colorless 
prisms, mp: 154-155°C. 
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Example 11 

According to the same manner as that described in 
Example 13 , 3-methoxy-4- ( 2- ( 2-f uryl ) -5-methyl-4-oxazolyl- 
methoxyjcinnamaldehyde was condensed with 2,4- 
thiazolidinedione, and the resulting product was subjected' to 
catalytic hydrogenation to give 5-f 3-f 3-methoxy-4 - f 2- ( 2- 

furyl)-5-methyl-4-ox a2 olylmethoxy J phenylJpro P yl ] - 2 ,4- 
thiazolidinedione (yield.- 9 %). Tnis product was 

recrystallized f rom " chloroform - diethyl ether. Colorless 
prisms, mp: 109-110°C 
Example 14 

According to the same manner as that described in 
Example 17, 5 -[ 3- f 3-methoxy-4- ( 2-, (E)-2- P henylethenyl ]-4- 
oxazolylmethoxyjphenyl JpropyJ )-2 , 4-thiazolidinedione 
obtained (yield: 37%, and recrystallized from chloroform- 
ethanol. Pale yellow prisms, mp: 154-155»C. 
Example 35 

According to the same manner as that described in 
Example 17, 5 -( 3-( 3-methoxy-4-( 2-( ( E ) -2-phenylethenyl )-4- 

thi a zol y lmethoxy]phenyl ]P ro Py l]-2,4-thiazolidinedione was 
obtained <y ieldj 3 0%, and recrystallized from chloroform- 
ethanol. Pale yellow prisms. m P : 161-162*C* 
Example 3fi 

According to the same manner as that described in 
Example 17, 5-[3- [ 3-methox y -4-(5-m e thyl-2-phenyl-4-thiazolyl- 
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methoxy) phenyl Jpropyl ] -2 , 4 -thiazolidinedi one was obta ined 
(yieldi 40%) and rocrystallized from ethyl acetate - hexane. 
Pale yellow needles, mpt 149-150°C. 
Example 37 

According to thr? Game manner as that described jn 
Example 17, 5-[3-[ 3 , S-dimethoxy-4- [ 2- [ ( E) -2-phenylethenyl ) -4 - 
oxazolylmethoxyjph-nyl lpropyl )-2, 4 -thiazoiidinedione was 
obtained (yield: 37%) and recrystallized from ethyl acetate - 
hexane. Pale yellow prisms, mpt 163-164°C. 

Example 36 

A mixture of 5- [ 3- [ 3-methoxy-4 - [ 2- [ { E ) -2-phenyl - 
ethenyl]-4-oxazolylmethoxy]phenyl]propyl)-2,4-thiazolidine- 
dione (0.37 g), palladium-carbon (5%, 0.74 g) and 
tetrahydrofuran (20 ml) was subjected to catalytic 
hydrogenation at 1 a tin and room temperature. The catalyst was 
filtered off, and the filtrate was concentrated under reduced 
pressure to give crystals. The crystals were recrystallized 
from ethyl acetate - hexane to give 5-[ 3-[ 3-methoxy-4- ( 2- 
phenethyl-4 ^oxazolylmethoxy) phenyl ]propyl] -2, 4 - thiazolidine- 
dione (0,20 g, 54%). Colorless prisms, mp: 126-127°c. 
Example JJj 

According to thf? same manner as that described in 
Example 38 , S- ( 3- r 3-methoxy-4-[ 2-[ (E) -2-phenylethenyl ] -4 - 
thiazolylmethoxy]phenyl]propyl]-2 / 4-thiazolidinedione was 
subjected to catalytic hydrogenation to give 5- [ 3- [ 3-methoxy- 
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4-(2-phe„e t hyl-4-thi a , olylmethoxy)phenyl]propyi] _ 2 ^ 
thiazolidinedione (yieldi 59%) . This ^ 

-crystallized form eth y l acetate - hexane. Colorless prisms, 
mp: 104-105°C. 

Example 4n 

According „ cho „„. ^ as thij; descr . bed ^ 
Ex.mpl. 4-i 6 =p r opox y -3-„ethox y c i „„.„ al a. nyde „ as oondensed 
With 2.4- thi « oaidinedione to g . ve 5- M - iaopropoxy .3.„ ethoxy . 
"n„a», y l id e„e,-2.4- t hi a? .olidi ne dio„e < yie ad, tl%) . This 
product ws required f ro„ ethyl dcetdt . . 
Yellow prisms, mp: 230-231 °C. 
Example 4i 

According to the sa „ ie manner as that described in 
sample i, 4-be nzy lox y -3 , 5-dimethoxycinnamaldehyde was 
condensed with 2 , 4 -thiazolidinedione to give 5- , 4 -ben 2y loxy- 

3,5-di m ethoxycinnamylidone)-2 /4 -thiazolidinedione (yield: 

57%). This product was recrv6talli«,H * L , 

recrystallized from chloroform- 

ethanol. Yellow prisms, mp: 217-218'C. 
Example 4? 

According to the same nanner as that described in 
Example 7, 5 M 4-i S o P ropoxy-3-methoxycinnam y lidene)-2 4- 
thiazolidinedione was subjected to catalytic hydrogenation' to 
gxve 5 - [ 3- ( 4 - i sopropoxy-3 -methoxyphenyl : ) propyl ] -2 , 4- 
thiazolidinedione as an oil (yield: 75%). 
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s NMR (6 ppm in CDC1 3 ): 1 . 3 5 ( 6H , d , J«$Hz ) , 1.65-2.2 
(4H,ro) f 2 . 6 2 ( 2H , t , J « 7Hz ) . 3.85(3H,s) , 4 . 28 ( 1H , dd , J=8&4Hz ) , 
4.47(lH,m), 6.-67(111, dd,J-BSr2Hz) , 6.69(lH,s), 6 . 83 ( 1H , d , J«8Hz ) , 
8.45(lH,br s) . 

Example 4 3 

Accordinci to the same manner as that described in 
Example 7 , 5- ( 4 -bnnzyloxy-3 , 5-dimethoxycinnamylidene ) -2 , 4 - 
thiazolidinedione w., s subjected to catalytic hydrogenation to 
give 5- [ 3- ( 4 -ben r.yioxy -3 , 5 -dimethoxyphenyi ) propyl ] -2 , 4 - 
thiazolidinedione (yield: 76%). This product was 

recrystallized from ethyl acetate - hexane . Colorless prisms, 
mp: 101-102°C- 

Preparatio n l 

Preparation of Tablets 

(1) 5-( 3-[ 4-[ 2- ( 5-mothyl-2-phenyl-4-oxazolyl )- 
ethoxyjphenyl Jpropy] 1-2 , 4-thinzolidinedione 30 g 

(2) Lactose 50 

(3) Corn starch 15 g 

(4) Carboxymethylcellulose calcium 44 g 

(5) Magnesium stearote ± g 

1000 tablets: 120 g 
Total amounts of (l), (2) and (3) and 30 g of (4) 
were kneaded with water, dried in vacuo and granulated. The 
granule powder was mixed with 14 g of (4) and 1 g of (5), and 
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the fixture „ a5 tab, ntted with „ tablettlng machine ^ 
1000 tablets each tablet containing 10 mg of (1). 

Prepara tion ? 

Preparation of tablets 
( 1 J 5- f 3-[ 3-methoxy-4- ( 5- m ethyl-2-ph e nyl-4- 
oxa zolylme thoxy ) phenyl j propyl ] - 2 , 4 - 
thiazolidinedione 

10 g 

( 2 ) Lactose 

50 g 

(3) Corn starch 

15 g 

(4) Carboxynvethylcellulose calcium 

4 4 g 

(5) Magnesium stearato 

1 9 

1000 tablets: 14 0 g 

Total amounts of (i\ i i \ i i » 

» ) and (3) and 30 g of (4) 

were xneaded with water, dried in vacuo an(J granulated The 
granule powder „ as „ixed with 14 g of <4 , and l g of , 5 , . an<J 
the fixture was t.bletted with a tablettlng machine to give 
1000 tablets each tab)et containing 30 „g of ,„. 
Referenrp Examp le i 

Sodium hydride (oily, 60%, 2.40 g, was added little 
by little to a solution of triethyl phosphonoaceta te (12.3 g, 

in tetrahydrofuran (200 ml) at 0»r aT , H 

' at ° c ' and the mixture was 

stirred at 10 minutes. Then 3 / s , •> . 

nen ' J < 5 -methyl-2-phenyl-4- 

°*azol y l„,ethox y) be„zaldeh y de ,14.7 „ „ as added> and ^ 
fixture was stirred at 0- C for 1 hour. The reaction fixture 
was poured into water and extracted with ethyl acetate. The 
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ethyl acetate layor was washed with water and dried over 
magnesium sulfate, and the solvent was evaporated under 
reduced pressure. The residue was subjected to column 
chromatography on silica gel. The fractions eluted with ethyl 
acetate - hexane (1:3, v/v) gave crystals of ethyl 3-(5- 
methyl-2-phenyl-4-oxazolylmethoxy)cinnamate (14.8 g, 81% ) . 
The crystals were recrystalli zed from ethanol. Colorless 
prisms, mp : 94-9 5 °C 

Elemental Analysis: 

Calcd. for C a2 H ?l N0 4 ; 

C72.71; H,5.82; N,3.85 

Founds C, 72.61; 11,5.57; N,3.85 

Reference Examples 2 to 6 

According to the same manner as the described in 
Reference Example 1 , the compounds in Table 5 were obtained. 
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Table 5 



(E) 



Jjf~jJ- E-G-CH=CHC0 2 R1° 
Ph O Me 



Ref. 
No. 


I E 


G 


R io 


Yield 
<%) 


mp 
(•C) 


Recrystallization 
solvent 


I 2 


CH 2 CH 2 0 






88 


114 - 115 


Ethyl acetate - 
Hexane 


3 


[ CH 2 0 


CH3O. 


CH 3 


50 


135 - 136 


Ethyl acetate - Ether 


4 


CH=CH 




C 2 H 5 


93 


161-162 


Ethyl acetate 


5 


CH 2 0 




C 2 H 5 


91 


139-140 


Oichloromethane - 
Ethanol 


6 


c^o 




CH 3 


77 


128-129 


Chloroform - Ether 



Reference Example 7 

According to the same manner as that described in 
Reference Example 1, 4- ( 5- m ethyl-2-phenyl-4-oxa 2 olyl me thoxy , - 
acetophenone was reacted with trimethyl phosphonoacetate to 
give methyl (E)-3-f 4- , 5-methyl-2- P hen y l-4-oxazolylmethoxy , - 
phenyl )-2-butenoate (yield: 54%). This product was 
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recrystallized from «thyl acetate - hexane . Colorless prisms, 
mp: 125-126"C. 

Reference Example 8 

According to the same manner as that described in 
Reference Example 1. 4-isopropoxybenzaldehyde was reacted with 
triethyl phosphono.j cotate to give ethyl 4-isopropoxycinnamate 
as an oil (yield: 93%). 

NMR (6 ppm in CDClj) i 1 . 33 ( 3H, t , J=7Hz ) , 1.35 
(6H,d,J-6Hz), 4 25(2H,q,J«7Hz), 4 . 5-4 . 7 ( lH,m) , 6.30 

(lH,d, J=16Hz) , 6.87(2H.d,J = 9Hz), 7 . 4 6 ( 2H , d , J = 9Hz ) , 

7.63(lH,d,J«16Hz) . 

Reference Example 9 

According to the same manner as that described in 
Reference Example 1, 4-isopropoxybenzaldehyde was reacted with 
triethyl 4-phosphonocrotonate to give ethyl (E,E)-5-(4- 
isopropoxyphenyl ) pen tadienoate as crystals (yield: 58%). The 
crystals were recrystallized f rom ether-hexane . Colorless 
prisms, mp: 64-65°C. 

Refcrencc Example 1 0 

A solution of diisobutyl aluminum hydride in toluene 
(1.5M, 51 ml) was added dropwise to a solution of ethyl 3-(5- 
raethyl-2-phenyl-4-oxazolylmethoxy)cinnamate (14.0 g) in 
dichloromethane ( 200 ml) at 0°C. After stirring for 30 
minutes, 2N hydrochloric acid (150 ml) was added at 0°C, and 
the mixture was stirred for 1 hour. The dichlorome thane layer 
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separated, w.shed „ ith eatuIated bri „ e and ^.^ ^ 
..agnesi™ sulfate. Evaporatio „ „ £ ^ ^ 

pressure , ave crystals of (E.-3-[3-,5-,nethyl-2-ph e „ yl _,. 
ox«„l yl „e th oxy, phenylI _ 2 . propenol (us g ^ ^ 

crystals were recxys te 1 11 S ed fro* ethyl ecetate. Cclocless 
prisms, mp: 118-119°c. 

Elemental Analysis: 

Calcd. for C ?() H 19 N0,: 

C,74.75; H,5.96; N,4.36 
Pound: C, 74 .78; 11,5.76; N,4.39 
Reference Exam ples 1 1 i-r, u 

According to the same manner as that described in 
Reference Example 10, the compounds in Table 6 Were obtained. 
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Table 6 



IT 

Ph O Me 



(E) 

E-G-CI-U CI ICH 2 OH 



Ref. 
No. 


E 


G 


Yiold 
(%) 


mp 
(°C) 


Recrystallization solvent 


11 


CH 2 CH 2 0 




90 


127-128 


Ethyl acetate 


12 


CH 2 0 




OfJ 


137-138 


Ethyl acetate - Ether 


13 


CH 2 0 


^2>- 


80 


134-135 


Dichloromethane - 
Isopropyl ether 


14 


CH=CH 




96 


165- 166 


Ethyl acetate 


15 


CH 2 0 




91 


163-164 


Dichloromethane - 
Ethanol 


16 


CH 2 0 




06 


128-129 


Ethyl acetate - 
Chloroform - Ether 



Reference Example 17 

According i;o the same manner as that described in 
Reference Example 10 , methyl ( E ) -3- [ 4- ( 5-methyl-2-pheny 1-4- 
oxazolylmethoxyjphenyl ] -2-butenoate was reduced with 
diisobutyl aluminum hydrido to give (E)-3-[ 4-( 5-methyl-2- 
phenyl-4-oxazolylmethoxy )phenyi ] -2-butenol (yield: 63%). This 
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Product w as recrystallized from ethyl _ 
colorless crystals, mp s 126-127°C. 

Referenrn Hxample in 

According to tne some manner a5 ^ described ^ 
Reference Example 10 . etnyl < -isopropoxycinnamate was reduced 
with diisobutyl aluminum hydride to give < E) -3- ( 4-isopropo*y- 
P henyl,- 2 _ propenol „ ^ _ ^ ^ ^ ^ ^ 

chromatography on siiica gel (elue „ t! ^ _ ^ 

(1:4, v/v)) (yield: 03%). 

"*A (S pp m in CDClj): i . 33 ( 6H, d , J=6Hz ) , 1.38 
(1H.1..J-6H,,. 4.30(2H,td, J=6&1 . 5 „ 2) , 4.45-4. 65 (lH,m), 

6.23(l„,dt, J=16&6H2) . 6 . 56(1H , d , Jal6H2)> 6 . 8 4 (2H ,d, J ,8.5H 2) 
7 -3l(2H,d,J=8.5Hz) . 

Referent E xample iq 

According to the same manner as that described in 
Reference Example 10. ethyl (E,E)-5— (4 -isopropoxyphenyl ) -2 4- 
pentadienoate was reduced with diisobutyl alumina hydride to 

give crystals of <*. E ) : 5- ( 4-isopro P oxyphenyl,-2.4-pe„tadienol 
(yield: „„. The cryst „ Is were recrystalliied from isQpropyi 

ether. Colorless needles, mp: 91-92°C. 
Referen ce Example 20 

Activated manganese dioxide (25.0 g, was added to 
a solution of (E)-3-( 3- < 5-n.ethyl-2- P h e „ y l-4-oxa 20 l y lmethoxy , - 
Phenyl J-2-propenol (li. 0 g, in dichloromethane (200 ml), and 
the mixture was stirred at room temperature for 2 hours The 
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insoluble materials were filtered off, and the filtrate was 
concentrated under reduced pressure to give 3- ( 5-methyl-2- 
phenyl-4-oxazolylmethoxy)cinnamaldehyde (10.5 g, 96%). This 
product was recrystallired from ethyl acetate - hexane . 
Colorless columns, mpi 103-104*C. 

Rpfprpnc ^ Examples 21 to 26 

According to the same manner as that described in 
Reference example 20. the compounds in Table 7 were obtained. 
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Table 7 



(E) 



N jp E-G-CH=CHCHO 

Ph^O^Me 









I Ref. 
1 No. 


p 


G 


Yield 
(%) 


I 

mp 

(°C) 


I Recrystallization solvent 


1 21 


CH 2 CH 2 0 


J 


94 


12fl - 129 


I Ethyl acetate - Hexane J 


22 


CH 2 0 


I CH 3 C. 


94 


136-137 


I Ethyl acetate - Ether j 


j 23 


CH 2 0 




90 


133-134 i 


Dichloromethane - J 
Methanol I 


I 24 


CH=CH 




98 


191 - 192 


Ethyl acetate 


25 


CH 2 0 




95 


164 - 165 


Dichloromethane - I 
Ethanol I 


26 


CH 2 0 


@ , 


92 


112-113 


Chloroform - 

Isopropyl ether j 



ReferenrP Examplp 97 

According to the san,e manner as that described in 
Reference Example 20, (E)-3-(4-( 5-methyl-2-phenyl-4-oxazolyl- 
-thoxy)ph.nyl,.2-b« t .„ol was oxidized with activated 
manganese dioxide to give (E)-3-[4- ( 5 -methyl -2-pheny 1-4- 
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oxazolylmethoxy ) phenyl ) crotonaldehyde (yield: 87%) . This 
product was recryntallirod from ethyl acetate - ether. 
Colorless crystals, mps 94-95°C. 

Reference Example 2 8 
5 According to the same manner as that described in 

Reference Example 2 0, ( E ) -3- ( 4 -isopropoxyphenyl ) -2-propenol 
was oxidized with activated manganese dioxide to give 4- 
i s opr opoxy ci n n ama 1 d n h yde as an oil (yield: 89%). 

NMR (S ppm in CDC1 3 ): 1 - 37 ( 6H , d , J = 6Hz ) , 4.5- 
10 4 . 7 ( lH,m) , 6 . 61 ( 1 H,dd , J-16&BHZ ) , 6.92(2H,d,J=9Hz), 

7 .42(lH,d, J*=16Hz) , 7 . 51 ( 2H , d , J=9Hz ) , 9 . 65 ( lH,d , J = 0Hz ) . 
Reference Example 29 

According to the same manner as that described in 
Reference Example 20 , ( E , E ) -5- ( 4-isopropoxyphenyl ) -2 , 4 - 
15 pentadienol was oxidized with activated manganese dioxide to 

give ( E , E ) -5- ( 4 - icopropoxyphenyl ) -2 , 4-pentadienal as an ojlI 
(yield: 99%). 

NMR (6 ppm in CDC1,): 1 . 36 ( 6H , d , J = 6Hz ) , 4.5- 
4 .7 (lH,m) , 6 . 22 ( lH,dd, J=15Sr8Hz ) , 6.8-7 .05(4H,m), 7.26 
2 0 ( lH,dd, J»15&10Hz ) , 7 , 4 4 ( 211 , d , J = 9Hz ) , 9 . 59 ( 1H , d , J= BHz ) . 

Reference; Example; 30 

A solution of sodium carbonate (4.14 g) in water (80 
ml) was added dropwise to a solution of 4- [ 2- ( 5-methyl - 2- 
phenyl-4-oxazolyl ) ethoxy ] benzaldehyde (3.0 g) and pyruvic acid 
25 (3.44 g) in methanol (80 ml). The mixture was stirred at 70 
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to 80-c for a4 hours . and thon pQured lnto waMr washM 
with ethyl acetate. The aoueoua layer was acidified with 
cone, hydrochloric acid tc coUect the precipitated crystals 
by filtration. The crystal, were added to hydrogen chloride - 
cont.i„i„ g eth.nol ,5,. ,5 ml,, and the mixture „. s heated 
under reflux for 30 minutes. The advent was evaporated under 
reduced pressure. The residue was dissolved in chloroform, 
end the solution was washed with water, dried over maonestum 
sulfate and concentrated. The residue was purified by column 
chromatography on silica 9 el . The fractions eluted with ethyl 
acetate - chloroform ,1,9. v /v, g ave ethyl (E)-4-[2-( 5-methyl- 
2 -Phenyl-4-oxa.olyl,ethoxy,be„zylid.„epyruv.te (l.o g, 25S) . 
This product was recrystallized f rem dichlorometh.ne-eth.nol . 
Pale yellow needles, mp, 99-100'c. 
Reference Pvnt nr | r 

A mixture of ethyl ( E) -4-f 2- ( 5-n,ethyl-2-phenyl-4- 
oxa Z olyl )ethoxy]ben2ylidfmGpyruvatG (0 8s gK palladimn _ carbon 

(10%, 0.1 g) and dioxano (80 ml) was subjected to catalytic 
hydrogenation at 1 at, at roon, temperature. The catalyst was 
filtered off, and the filtrate was concentrated under reduced 
pressure. Th e residue was dissolved in ethanol ,20 ml,. 
Sodium borohydride (0 .0B g, was added to the solution under' 
ice-cooling, and the mixture was stirred at room temperature 
for 1 hour. The reaction mixture was poured into water, 
neutralized with IN hydrochloric acid and extracted with ethyl 
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acetate. The ethyl acetate layer was washed with water, dried 
over magnesium sulfate and concentrated. The residue was 
purified by column chromatography on silica gel. The 
fractions eluted with chloroform - ethyl acetate (1:9, v/v) 
gave ethyl 2-hydroxy-4- [ 4 - [ 2- ( 5~methyl-2-phenyl-4-oxazolyl ) - 
ethoxy]phenyl]acetnto (0-55 g, 64%). This product was 
recrystallized from ethyl ether - hexane. Colorless needles, 
mp: 67-68°C. 

Pefercnc r example 3 2 

Accordinn t;o th<? same manner as that described in 
Reference Example 30, 4-isopropoxybenzaldehyde was condensed 
with sodium pyruvate, and the resulting compound was 
esterified to give othyl ( E)-4-isopropoxybenzylidenepyruvate 
as an oil (yield: 36*). 

NMR (6 ppm in CDC1 3 ): 1 . 3 7 ( 6H, d , J«6Hz ) , 1.41 
( 3H , t , J*7Hz ) , 4 -39(2H,q. J-7Hz) f 4 . 55-4 . 75 ( 1H , m ) , 6.91 
(2H,d, J=9Hz) , 7.23(lH,d,J=lfiHz), 7 . 50 ( 2H , d , J = 9Hz ) , 7.83 
(lH,d, J=16Hz) . 

Reference; Example 33 

A mixture of ethyl ( E) -4-isopropoxybenzylidene- 
pyruvate (19.0 g), 51 palladium-carbon (3.00 g) and 20% (v/v) 
acetic acid - ethanol (500 ml) was subjected to catalytic 
hydrogenation at 1 atm at room temperature. The catalyst was 
filtered off, 5% palladium-carbon (3.00 g) was newly added to 
the filtrate, and catalytic hydrogenation was continued under 
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the sam te conditions. The catalyst was filtered off, and the 
filtrate- was concentrated under reduced pressure. The residue 
was subjected to column chromatography on silica gel . The 
fractions eluted with ethyl acetate -hexane (1,4, v/v) gave 
ethyl 2-hydroxy-4-(4-iso P ropoxyphenyl)acetate (11. 2 g, 58%) 



as an oil. 



N«* (6 in CDC1 3 ): 1.29(3H,t,J«7Hz), 1.32 
C6H.d.J- fi „«). 1.8-2.2(2H.m), 2 . 65-2 . 75 ( *,.«) ; 2.80 

(lH,d,J- 5 .5Hz), 4.1-4.25(lH,m), 4 . 21 ( 2H , q , J= 7H 2 ) , 4.4- 
4.6(lH,m), S.01(2H,d.J«B.5H«). 7 . 10 ( 2H , d , J=8 . 5Hz ) . 
Referencp P xample 34 

A mixture of ethyl 2-hydroxy-4-I 4-( 2- (5-n,ethyl-2- 
Phenyl^-oxazolyljethoxyjphenyljbutyrate (320 mg , and thionyl 
chloride (3 ml) was heated under reflux for 2 .hours . The 
reaction mixture was concentrated under reduced pressure, and 
the residue was subjected to column chromatography on silica 
gel. The fractions eluted with ethyl acetate - hexane (1:4, 
v/v ) gave ethyl 2-chloro-4- ( 4 - ( 2- ( 5-methyl-2-phenyl-4 - 
oxazolyljethoxyJphenyDbutyrate (210 mg, 63%) as an oil. 

NMR (6 inCDCi,,: 1 . 29 ( 3H , t , J-7Hz ) , 2 . 05-2 . 4 5 ( 2H , m ) , 
2.3B(3H, ro) , 2.6-2. 85(2H,m), 2 . 97 ( 2H , t , J=6 . 5Hz ) , 4.15-4.3 
(5H,m), 6.84(2H,d,J-8.5Hz), 7 . 09 ( 2H, d , J=8 . 5Hz ) . 
Refere nce Example 

According to the same manner as that described in 
Reference Example 34, ethyl 2-hydroxy-4- ( 4-isopropoxyphenyl ) - 
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butyrate was chlorinated with thionyl chloride to give ethyl 
2-chloro-4- ( 4 -isopropoxypheyl ) butyrate as an oil (yield : '2 7% ) . 

NMR (6 ppm in CDClj): 1 • 29 { 3H , t , J = 7Hz ) , 1.32 
(6H,d,J«6Hz) , 2.1-2.35(2H,m), 2 . 6-2 . 9 ( 2H,m) , 4 . 1 5-4 . 3 ( 3H , ro ) , 
5 4 .4-4 .6 ( lH,m) , 6 . 8 2 ( 2H,d , J=8 . 5H2 ) , 7 . 09 ( 2H , d , J=8 . 5Hz ) . 

Reference? Example 36 

Sodium hydride (oily, 60%, 4.60 g) was added little 
by little to a solution of 2- ( 1 , 3-dioxolan-2-yl )ethyl - 
triphenyiphosphonium bromide (51.0 g) in N, N-dimethylf ormamide 
10 (200 ml) at 0°C After stirring for 15 minutes, 4- 

isopropoxybenzaldehyde (10.0 g) was added, and the mixture was 
stirred at 80 to 85 °C for 5 hours. Water was added to the 
reaction mixture, acidified with 2N hydrochloric acid, and 
extracted with ether. The ether layer was washed with water 
and dried over nwignesium sulfate, and the solvent was 
evaporated under reduced pressure. The residue was subjected 
to column chromatography on silica gel. An oil of the 
intermediate which was obtained from the fractions eluted with 
ethyl acetate - hexane (1:4, v/v) was dissolved in ethanol 
(250 ml), and 5% pn 1 ladium-carbon (5.00 g) was added. The 
mixture was subjected to catalytic hydrogenation at 1 atm and 
room temperature. The catalyst was filtered off, and the 
filtrate was concentrated under reduced pressure. The residue 
was subjected to column chromatography on silic.- gel. The 
5 fractions eluted with ethyl acetate - hexane (1:5, v/v) to 
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give 2 -f3-(4-i 8 opropo 3 c y phenyl,p r0 pyl ] -i / 3_ dioxolane (6 . 70 g 
24%) as an oil. 

KM* (S ppm m CDC1 3 ,: 1 . 32 ( 6H,d, J=6Hz ) , 1 . 6 _ 
1.8(4H„»), 2.5-2.65(2,...,. 3 . 8-4 . 0 ( 4H, m > , 4 . 4-4 . 6 ( lH,m, , 4.8- 
4.9(lH,m), 6.80(2H,d,,7 = 8.5Hz), 7 . 07 ( 2H,d , J=8 . 5Hz , . 
Reference* r-»r.-»™ pi e 37 

Titanium tetrachloride (3.67 g) was added dropwise 
to a. solution of 5 -[ 2-, 4-iso P ropoxy P henyi : )ethyl ] - 2 ; 4 - 
thiazolidinedione (1.3S g, in dichloromethane (70 ml) at 0»C. 
After stirring for 2 hours, the mixture was poured into ice- 
cooled water and extracted with ethyl acetate. The ethyl 
acetate layer was washed with water and dried over magnesium 
sulfate, and the solvent was evaporated under reduced 
pressure. The residue .as subjected to column chromatography 
15 on silica gel. The fractions eluted with ethyl acetate - 

hexane (i :3 , v/v) g£lve 5 -r 2- ( 4 -hydroxyphenyl , ethyl ] -2 , 4 - 
thiazolidinedione (0.72 g, 63%). This product was 

"crystallized from acetone - isopropyl ether. Colorless 
prisms, mp: 175-176"C. 
20 Elemental Analysis: 

Calcd. for C^nNOjS: 

CSS. 68; H.4.67; N,5.90 
Found: C.5T..63; H,4.57; N,5.83 

Reference Fv- Tnples 38 to 411 



.1 V 
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According to the same manner as that described in 
Reference Example 37, the compounds in Table 8 were obtained. 
Table 8 




(CH 2 )r-CH— C=0 
S Y NH 

o 



Ref. No. 


r 


Yield 
(%) 


mp 

CC) 


' Recrystallization solvent 


38 


3 


57 


129 - 130 


Acetone - Isopropyl ether 


39 


4 


78 


125-126 


Dichloromethane - Isopropyl ether 


40 


5 


49 


11? - 113 


Acetone - Isopropyl ether 



10 



15 



Reference; example 4 1 

A mixture of 4-chloromethyl-5-methyl-2-phenyloxazole 
(0.623 g) , triphenylphosphine (0.787 g) and acetonitrile (10 
ml) was heated under reflux for 24 hours. After cooling, 
precipitated crystals of ( 5-methyl-2-phenyl-4-oxazolylmethyl ) - 
triphenylphosphonium chloride (1.25 g, 89%) were obtained, 
mp. 277-278°C. 

Elemental Anal yc is : 

Calcd. for C Z9 H 2S C1N0P: 

C,74.12; 11,5.36; N,2.98 

Found: C.73.79; H,5.32; N,2.97 

Referenc e Example 4 2 
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(5-Mel;hyl-2-phenyl-4-ox a zolylmethyl)triphenyl- 
phosphonium chloride (25.4 g) was added to a solution Qf 

SOdiUm ethoxide - ethanol (prepared from sodium (1.4 g, and 
ethanol (300 ml , j undor cooling> The ^ ^ 

r °° ra tem P e « tu " 5 minutes, and then 4-bromobenzaldehyde 

(10.0 g, was added. After stirring at room temperature for 
2 hours, the reaction fixture was poured into water and 
extracted with ethyl acetate. The ethyl acetate layer was 
-shed with water, dried over magnesiujn ^ 
concentrated under reduced pressure. The residue _ 
subjected to column chromatography on silica gel. The 
fractions eluted with other-hexane (1:20, v/v) gave (E,-4- [2 - 
(4-bromophenyl)vinyi ] _5- ni ethyl-2- P henyloxazole (13.1 g, 71%). 
This product was recrys tallized from ethyl acetate - hexane. 
Colorless prisms, mp: 1 38-139 °c. 
Referen ce Examp le 

A solution of n-butyllithium in hexane (1. 6M , 28 . 7 
-1) was added dropwise to a solution of (E,-4-(2-(4- 
bromophenyl ) vinyl ] -5-methyl -2-phenyloxazole ( l 3 . 0 g ) in 
tetrahydrofuran (140 ml, at -7 0 °C. The mixture was stirred 
at -70°C for 15 minutes, and then a solution of N ,N- 
dimethylformamide (4.2 g, in tetrahydrofuran (10 ml) was added 
dropwise at the same temperature. The reaction mixture was 
stirred at -70'C for 30 minutes, and then warmed to room 
temperature. in hydrochloric acid (150 ml, was added 
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dropwise, and the mixture was extracted with ethyl acetate. 
The ethyl acetate layer was washed with water, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to column chromatography on silica 
5 gel. The fraction? cluted with ethyl acetate - hexane (1:2, 

v/v) gave ( E ) -4- ( 2- { 5-methyl-2-phenyl-4 -oxazolyl ) vinyl )- 
benzaldehyde (5.9 q, 54%). The product was recrj^stallized 
from ethyl acetate - hexane. Pale brown prisms, mp: 158- 
159°C. 

10 Reference Exajnnlre 44 

A mixture of 4-chloromethyl-5-methyl-2-phenyloxazole 
(9.2 g), p-hydroxyncetophenone (7.9 g), potassium carbonate 
(6.73 g) and N, N-dimcthylf ormamide (100 ml) was stirred at 70 
to 80°C for 2.5 hour:,. The mixture was poured into water, and 

15 extracted with ethyl, acetate. The ethyl acetate layer was 

washed with water. dried over magnesium sulfate, and 
concentrated under reduced pressure to give 4- ( 5-methyl-2- 
phenyl-4-oxazolylmethoxy ) acetophenone (11.6 g, 85%). This 
product was recrystallized from ethyl acetate - ether. 

20 Colorless prisms, mp: 126-127°C. 

Reference Example 4 5 

A mixture of methyl 2-bromo-3-[ 3-f luoro-4- ( 5-methyl- 
2-phenyl-4-oxazolylmethoxy )phenyl Jpropionate (14.2 g ) , 1,0- 
diazabicyclo[5.4 . 0 1 -7 -undecene (DBU) (4.03 g) and toluene (150 
25 ml) was stirred at R0 to 90°C for 2 hours, and then poured 
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into 2N hydrochloric acid and extracted with ethyl acetate. 

The ethyl acetate layor was washed with water, dried over 
magnesia sulfate, and concentrated under reduced pressure to 
9ive m e ^yl3.£luoro-4- ( 5-. I „ethyl-2-phe„ y 1.4-oxazolyl ln ethoxy,- 
cinnamate (10.0 g, 86%). This product was recrystallized from 
aichloromethane-methanol. Colorless prisms, m P : 167-168-C. 
Referenrp FT >mple 4 f> 

According to the sane manner as that described in 
Reference Example 45, methyl 2-bromo-3- ( 4- ( 5 -methyl- 2-phenyl- 
4-oxa 2 olyl m ethoxy,-3-t ri fi U o r omethylphenyl )pr o P ionate was 
debrominated to give methyl 4 - ( S-methyl-2-phenyl-4-oxazolyl- 
methoxy,-3-trifluoromethylcLnnamate (yield: 80%). this 
product was recrystalli 2ed from ethyl acetate - hexane . 
Colorless prisms, mp: 14 8-149°c. 

Referenrp Fv7..npi r >j -7 

According to the same manner as that described in 
Reference Example l, 3-methoxy-4- ( 2- ( 2-f uryl , -5-methyl-4- 
oxaeolyl^ethoxyjbenzaldehyde was reacted with trimethyl 
phosphonoacetate to give methyl 3-methoxy-4- ( 2- ( 2-f uryl , - 5 - 
-eth y l-4-oxazol y lmethox yJ cinnamate (yield: 90%). This product 
was recrystallized from dichloromethane - diethyl ether. 
Colorless prisms, mp: 129-130°C. 

Refere nce Ex/unple 4fl 

According to the same manner as that described in 
Reference Example 1, 3-methox y -4-(2-phen y l-4-ox a zol y imethoxy,- 
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benzaldehyde wan reacted with triethyl phosphonoacetate to 
give ethyl 3-methoxy-4 - ( 2-phenyl-4-oxazolylmethoxy ) cinnarnate 
(yield: 96%). This product was recrystallized from ethyl 
acetate - hexane. Colorless needles, mp: 128-129 °C. 

Referenc e Example 4 9 

Accordina to the name manner as that described in 
Reference Example 1 , 3-methoxy-4- ( 2-phenyl-4-thiazolyl- 
methoxy ) benzaldehyde was reacted with triethyl 
phosphonoacetate to give ethyl 3-methoxy-4-(2-phenyl-4- 
thiazolylmethoxy ) cinnamate (yield: 93%). This product was 
recrystallized from ethyl acetate - hexane. Colorless 
needles, mp: 92-93 0 C. 

Reference Example 50 

According to the same manner as that described in 
Reference Example 1, 4-isopropoxy-3-methoxybenzaldehyde was 
reacted with triethyl phosphonoacetate to give ethyl 4- 
isopropoxy-3-metho>:ycinnamate (yield: 91%). This product was 
recrystallized from ethyl acetate - hexane. Colorless prisms, 
mp: 103-104°C. 

Reference? Example 51 

According to the same manner as that described in 
Reference Example 1, 4 -benzyloxy-3 , 5-dimethoxybenzaldehyde was 
reacted with triethyl phosphonoacetate to give ethyl 4- 
benzyloxy-3., 5-dimethoxycinnamate (yield: 96%). This product 
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— recrvst al u«d from diethyJ _ hexane cojotie _ 

plates, mp: 68-69°C. 

Referent tr ample ^7 

According to the same mannor as that descrlbed 
—ho-yj-j-trtf luoro„eth y lci„„ ama te uas ^ ^ ^ 

r 4- , 5- methya . 2 . phenyl .,_ oxa20jylmetho)<y f . 3trif luor a 

Phen ylJ - 2 _ p „ penol (yleld! B7i) This 

~c e„ iMd £rom , Jichloromethane _ isopropyi ether. 

Colorless prisms, mp: 152-153° C . 

Reference P~--» mple 51 

According to the same manner as dMcribed ^ 

Reference ExBmpls 10 , methyJ 3- m e t no» y -4 - t 2 . ( 2 . £uryl , 
■»«»yl-«-ox.zo ly l m ethox y) ci„„ ama te uas reduced to give (E, 3 

^-■"""^^-ra-^-.^i.^^th^^-oxezoi^tn^jp^,. 
2-propeno, (yleld! M1J . TWs product „ as recrystalli2ed 

drcniorcethen. - oiethyi etner. Coiorlese needies. „ pi 
Referpn ce ^m p u 

According to the s a „o manner as that described in 
Reference E x a „ pl e i„, ethyi 3-ethox y -4- , 3 - ph en y l-«-ox a ro3 yl - 
-thox y) cinne ma te uas reduced to give ,,,.3., 3-„etho, y -4- , a . ' 
P"«yl-'.-ox.,ol yll „ethox.y )P hen y l 1 -,- propenol (yield . f 
This product „ as recryst al li 2 ed £ ro„ ethyl ecetete - hexane. 
Colorless needles, mp: 113-ll4"c. 
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Reference Example 5 5 

According to thf» same manner as that described in 
Reference Example 10, ethyl 3-methoxy-4- ( 2-phenyl-4-thiazolyl - 
methoxy )cinnamate was reduced to give (E)-3-[ 3-methoxy-4- ( 2- 
phenyl-4-thiazolylmethoxy )phenyl ] -2-propenol (yield: 86%) . 
This product was rncrystallized from ethyl acetate - hexane. 
Colorless prisms, mp: 71-72°C 

Reference Example 56 

A solution of aluminium chloride (A1C1 3 ) (6.1 g) in 
diethyl ether (70 m.L ) was added dropwise to a suspension of 
lithium aluminum hydride ( LiAlH* ) (6.4 g) in diethyl ether 
(27 0 ml) at 0°C. and the mixture was stirred at room 
temperature for 10 minutes- Then, a solution of ethyl 4- 
isopropoxy-3-methoxycinnamate (35.4 g) in diethyl ether - 
tetrahydrof uran (3:1, 220 ml) was added dropwise at room 
temperature. The mixture was stirred at room temperature for 
2 hours. Then water (170 ml) and 6N sulfuric acid (270 ml) 
were added dropwise under ice-cooling, and the organic layer 
was separated, and the aqueous layer was extracted with 
diethyl ether. Thr organic layers were combined, washed with 
water, dried over magnesium sulfate, and concentrated. The 
residue was subjected to chromatography on silica gel. The 
fractions eluted with ethyl acetate - hexane (1:2, v/v) gave 
(E)-3-(4-isopropoxy-3-methoxyphenyl )-2-propenol (27.0 g, 91%) 
as an oil. 
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»« (6 ppn, ln C DC1 3 , : 1 . 37 ( 6H, d , J-fiHz , , 1 . 52 ( 1H, s ) 
3.87(3H,s), 4.30(2H,cld.J-6tl H «). 4 52/1H™, 

ohz), 6.B3(lH,d,J=BHz), 6.90(lH,dd, 
J=8 & 2Hz), 6.94(lH,d,J=2Hz). 

Reference Fy^ ^pie S 7 

According to th . same ^ ^ ^^.^ 

-rerenc.^p^, 8thyl -c 0 „, yloxy . 3 , s . dimethoj , ycinn _ ^ 

was reduced to give (B.-J-M-bensviox^.S-dinethoxvphenyiW- 
propenoi (yi eid, 91 „ . Thi= product _ f _ 

ethyl ace tate . hejtane Colorless needies< ^ 7j 73>c 

According to the ea,„e nanner as that described in 
Reference Example 20 . fEui r« /c v. , 

methoxy)-3-trifluoromei;hylphenvll ■> ™ 

iyj.pnenyi]-2-propenol was oxidized to 

g-e 4 -<S--eth y i- 2 - phenyl _ 4 ^ 

-thylcinnamaldehydo (yieldj 89%) . ^ ^ 

-crystallized fr0m dicnloro.ethane - isopropyl ether 
Colorless prisms, mp: 130-139» C . 
Referenpp Exanmlo 

According to the same „ an „ ar as that: deacribed ±n 
Terence Example 20 , (E) - 3-[ 3-methox y — 4 - ( 2— ( 2- f ur y l )-5- 
»eth y l- 4 -o 1(a „ ly I n , a tho J , yl p he „ ylJ . 2 . propBnol uas oxid . 2ed 

3 -"" h< " ,y - 4 - (3 -' 2 -'^ 1 »-5-"eth y l-4-oxazo lyl „ a thox y) - 
cr„„e„,aldeh y de (yiold! Tn . s w3 recry „ talliied 



from dichloromcthanr - diethyl ether. Colorless prisms, mp: 
125-126°C. 

Reference Example 60 

According to the same manner as that described in 
Reference Example 20 , ( E ) -3- [ 3-methoxy-4- ( 2-phenyl-4 - 
oxazolylmethoxy ) phenyl ] -2-propenoi was oxidized to give 3- 
methoxy-4- ( 2-phenyl-4-oxazolylmethoxy ) cinnamaldehyde (yield : 
88%)- This product, was recrystallized from ethyl acetate - 
hexane. Colorless needles, mp : 144-145°C. 

Referen c e Example 61 

According to the same manner as that described in 
Reference ExampJ r» 20 , ( E ) -3- [ 3-methoxy-4 - ( 2-phenyl -4 - 
thiazolylmethoxy Jphenyl ]-2-propenol was oxidized to give 3- 
methoxy-4- ( 2 -phenyl -4 -thia zolylmethoxy )cinnamaldehyde( yie Id : 
80%). This product was recrystallized from ethyl acetate - 
hexane. Colorless prisms, mp: 115-116°C. 

Reference Example 62 

According to the same manner as that described in 
Reference Example 20, ( E ) -3- ( 4-i sopropoxy-3-methoxyphenyl ) - 2- 
propenol was oxidized to give 4-isopropoxy-3-methoxycinnam- 
aldehyde (yield: 90%). This product was recrystallized from 
ethyl acetate - hexane. Colorless plates, mp: 93-94°C. 

Reference Example 63 

According to the same manner as that described in 
Reference Example 20, ( E ) -3- ( 4-benzy 1-3 , 5-dimethoxyphenyl ) -2- 
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prpp.no! was oxidized ,o „ive .-ben.yloxy-B.S-di^thoxycinna,- 
aldehyde (yield: 931J . This product ^ ^ 

ethyl acetate - hexano . Colorless plates, mp: 114-115*0. 
Referen ce Exnmple 64 

According to the same manner as that described in 
Reference Example 37, 5- f 3- ( 4-isopropoxy-3-methoxyphenyl , - 
PropylJ^^.thiazolidinedione was treated with titanium 
tetrachloride to give 5-f 3- (4-hydroxy- 3 -methoxypheny 1 , propyl ]- 
2,4-thiazolidinedione as an oil (yield: 87%). 

NMR (6 ppm in CDClj): i. 65 > 2 . 2(4Hfni)< 2 .6 1(2H/t/ 
^7HZ), 3.89(3H,s), ^(IH.dd^S^Hz,, 5.51(1H, S) , 6 . 66 
(lH,dd /J=9fi2H2) , 6. 66( l„,d, J =2Hz ) , 6.84 ( l„,d rJ =9Hz,, 8.37 
(lH,br s). 

Referenpp Pv-i mple 65 

According to the same manner as that described in 
Reference Example 37, 5- f 3 - , 4-b en zyloxy-3 , 5-dimethoxyphenyl , - 
Propylj^^-thiazolidinedione was treated with titanium 
tetrachloride to give 5- [ 3-(4-h y droxy-3 , 5-dimethoxyphenyl , - 
propylj^-thiazolidinedione as an oil (yield: 82%,. 

NMR (6 ppm in CDC1 3 ): 1 . 75-2 . 15 ( 4H,m , , 2.61 
(2H,t,J-7Hz), 3.8B(6H,s), 4 . 29 ( 1 H ,dd , J-8*4Hz ) , 5 . 42 ( 1H , s ) fc 
6.39(2H,s). 

Reference Examp lP fit; 

A fixture of 4 -chloromethyl-5-methyl-2-phenyloxazol e 
(19.2 9)/ 6-hydroxytetralone (15.0 g), potassium carbonate 
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(15.4 g) and dimcthylforwamide (DMF) (100 ml) was stirred at 
80 to 90°C for 2 hours. The reaction mixture was poured into 
water , and the precipitated crystals of 6- ( 5-methyl-2-phenyl- 
4-oxazolylmethoxy)totralone (29.5 g, 96%) were collected by 
filtration and recrystallized from dichloromethane-methanol . 
Colorless prisms, mp: 143-144°C. 

Reference Example 67 

Sodium mothoxide (28%, 43.4 g) was concentrated to 
dryness, and a solution of 6- ( 5-methyl-2-phenyl-4-oxazoly- 
methoxy)tetralone (15.0 g) and dimethyl carbonate (81.0 g) in 
tetrahydrof uran ( THF ) (40 ml) was added dropwise at room 
temperature with stirring. After heating under reflux for 1 
hour, cone, hydrochloric acid was added at 0°C, and the 
mixture was extracted with ethyl acetate. The organic layer 
was washed with water, dried over magnesium sulfate, and 
concentrated. The residue was subjected to column 

chromatography on silica gel. The fractions eluted with ethyl 
acetate - chloroform (2:98, v/v) gave an oil (17.6 g). This 
oil was dissolved in THF (40 ml) - methanol (120 ml), and 
sodium borohydride (R50 mg ) was added little by little at 0C° . 
After stirring for 2 hours, the reaction mixture was poured 
into 2N hydrochloric acid, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with water, dried 
over magnesium sulfate, and concentrated. The residue was 
subjected to column chromatography on silica gel. The 
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fractions elated with ethyl acetate - chloroform (2:98, v/v) 
gave methyl l-hydroxy-e-rs^ethyl^-phenyl^-oxazolyl^thoxy ,- 
l,2 / 3 / 4-tetrahydronaphthalene-2-carboxylate (5.77 g, 33%) . 
This product was recrys tallied from dichloromethane-methanol . 
Colorless prisms, mp: 146-147°c. 

Reference* Pv ample 68 

Boron trifluoride diethyl ether complex (4.14 g) was 
added dropwise to a solution of methyl l-hydroxy-6- ( 5-methyl- 

2- P henyl.4.oxazolyln,ethoxy)-i , 2 , 3 ,4.tetrahydronaphthalene-2- 
carboxylate (5.46 g) in dichloromethane (200 ml) at 0°C. The 
mixture was stirred at room temperature for 1 hour. Then, the 
reaction mixture was washed with water, dried over magnesium 
sulfate, and concentrated. The residue was subjected to 
column chromatography on silica gel. The fractions eluted 
with chloroform gave methyl 6- ( 5-methyl-2-phenyl-4- 
oxa 2 olylmethoxy)-3,4-dih y drona P hthalene-2-carboxylate (4.30 
9, 83%). This product was recrystallized from dichloromethane 
- isopropyl ether. Colorless prisms, mp: 130-131'C. 
Referen ce Example 69 

According to the same manner as that described in 
Reference Example 10, methyl 6- ( 5-methyl-2-phenyl-4-oxazolyl - 
methoxy,.3,4-dihydronaphthalene-2-carboxyl a te was reduced to' 
give 6-(5-methyl-2-phen y l-4-oxazolylmethoxy)-3,4-dihydro-2- 
naphthylmethanol . This product was .recrystallized from 
acetone - isopropyl ether. Colorless prisms, mp: 141-142°C. 
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\ Reference Example 70 

•* 

Accordina to the some manner as that described in 
Reference Example 20, 6- ( 5-methyl-2-phenyl-4-oxazolylmethoxy- 
3, 4-dihydro-2-naphthylmethanol was oxidized to give 6-(5- 
niethyl-2-phenyl--4-oxazolylmethoxy)-3,4-dihydro-2- 
naphthoaldehyde • This product was recrystallized from 
dichloromethane - isopropyl ether. Colorless prisms, mp: 114- 
115°C. 

Reference Example 71 

Methylhydrazine (3-49 g) was added dropwise to a 
solution of methyl benzimidate hydrochloride in methanol (80 
ml) at 0°C. After stirring for 3 hours, the reaction mixture 
was concentrated to give 2-methyl-3-phenylamidrazone 
hydrochloride (12.5 g, 89%). This product was recrystallized 
from methanol - diethyl ether. Colorless prisms, mp: 197- 
198°C. 

Reference Example 72 

A mixture of 2-methyl-3-phenylamidrazone 
hydrochloride (3.1f> g), chloroacetyl chloride (1.92 g) and 
benzene (40 ml) was heated under reflux for 2 hours with 

stirring. Ethyl ac«?ta£e was added to the reaction mixture, 

i 

and the mixture war. washed with water, dried over maqnesjurn 

X 

sulfate, and concentrated to give 3-chloromethyl-l-methyl-5- 
phenyl-lH-triazole (1.00 g, 2Q%). This product was 
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^e^y^tallized from diethyl ether 
mp: 112-113°C. 



hexane. Colorless prisms, 
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CLAIMS 

!• A 2 , 4-thiazolidinedione derivative of the 
formula ( I ) : 

^.X. L M 
R-(0) n -j-Qj-Y-CH-C c=o 

II 

O 

wherein 

R is an optionally substituted hydrocarbon group or a 
heterocyclic group which may be attached through a hydrocarbon 
chain; 

n is 0 or 1; 
X is CH or N; 

Y is a bivalent hydrocarbon group; 

R' and R 1 are the samo or different and are a hydrogen 
atom, a halogen atom, an optionally substituted hydroxyl group 
or an optionally substituted hydrocarbon group, and either R 1 
or R J and a part of Y may be linked together to form a ring; 

provided that 
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L and M are a hydrogen atom, or L and M are linked 
together to form a bond; 
or a salt thereof. 

2. The compound according to claim 1, which is 
represented by the formula (I-Al): 

R-(O) x 

Tol V M 

Ss c ,NH 

if 
O 

or a salt thereof. 

3. The compound according to claim 1, wherein n is 
1, and R is a heterocyclic group which is attached through a 
hydrocarbon chain, or o salt thereof. 

4. The compound according to claim 3, wherein the 
hydrocarbon chain is -CH=CH- or -CH,CH 2 -, or a salt thereof. 

5. The compound according to claim 3, wherein the 
heterocyclic group is a 5 - or 6-membered cyclic group having 
as a ring-constituting atom 1 to 3 heteroatoras selected from 
an oxygen atom, a sulfur atom and a nitrogen atom, or a salt 
thereof. 

6. The compound according to claim 3, wherein the 
heterocyclic group is an aromatic 5-membered cyclic group of 
the formula : 
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N ~4 

2 



B 3 ^ 



wherein B 1 is a sulfur atom, an oxygen atom or NR* in which R* 
is a hydrogen atom, a lower alkyl group or an aralkyl group; 
B 2 is a nitrogen atom or C-R 3 in which R 3 is a hydrogen atom 
or an optionally substituted hydrocarbon group or an 
optionally substituted heterocyclic group; R 3 is a hydrogen 
atom, an optionally substituted hydrocarbon group or an 
optionally substituted heterocyclic group; R 3 and R 5 may be 
linked together to form a condensed ring when R 3 and R s are 
attached to carbon atoms which are adjacent to each other; or 
a salt thereof. 

7. The compound according to claim 6, wherein the 
heterocyclic group is represented by the formula: 



N V 

wherein R 3 and R 6 are the same and different and are a 
hydrogen atom, an optionally substituted hydrocarbon group or 
an optionally substituted heterocyclic group, B is an oxygen 
atom or a sulfur atom, or a salt thereof. 

8. The compound according to claim 6, wherein the 
heterocyclic group is represented by the formula: 
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wherein B is an oxygen atom or a sulfur atom, R 7 and R« are 
the same or different, and are a hydrogen, an optionally 
substituted hydrocarbon group or an optionally substituted 
heterocyclic group, or *' and r' are linked together to form 
a ring, or a salt fcber -aof . 

9. The compound according to claim 6, wherein B 1 is 
NR< in which R* is a" hydrogen atom, a lower alkyl group or an 
aralkyl group, and D 2 is a nitrogen atom, or a salt thereof. 

10. The compound according to claim 1, wherein Y 
is a bivalent saturated aliphatic hydrocarbon group having 1 
to 4 carbon atoms, or a salt thereof. 

11. The compound according to claim 1, wherein Y 
is -CH 2 CH 2 -, or a salt thereof. 

12. The compound according to claim 1, wherein L 
and M are a hydrogen atom, or a salt thereof. 

13. The compound according to claim 1 , wherein r' 
and R 2 are a hydrogen atom, or a salt thereof. 

14. The compound according to claim 2, wherein n' 
is 1, R is a heterocyclic group which is attached through a 
hydrocarbon chain having l to 2 carbon atoms, Y is a bivalent 
saturated aliphatic hydrocarbon group having 1 to 4 carbon 
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atoms, L and M ar~ a hydrogen atom, and R 1 and R 1 are a 
hydrogen -atom, or a salt thereof. 

15. The compound according to claim 14, wherein Y 
is -CH 2 CH 2 -, or a salt thereof. 

16. The compound according to claim 2, wherein n 
is 1, R is a heterocyclic group which is attached through a 
hydrocarbon chain having 1 r_o 2 carbon atoms, Y is a bivalent 
saturated aliphatic hydrocarbon group having 1 to 4 carbon 
atoms, L and M are o hydrogen atom, R* is a halogen atom, and 
R 2 is a hydrogen atom, or a salt thereof. 

17. The compound according to claim 2, wherein n 
is 1, R is a heterocyclic group which is attached through a 
hydrocarbon chain having ] r D 2 carbon atoms, Y is a bivalent 
saturated aliphatic hydrocarbon group having 1 to 4 carbon 
atoms, L and M are a hydrogen atom, R 1 is an optionally 
substituted hydroxy 1 group, and R 2 is a hydrogen atom, or a 
salt thereof. 

18. The compound according to claim 2, wherein n 
is 0, R is a heterocyclic group which is attached through an 
ethylene group or a vinylene group, Y is a bivalent saturated 
aliphatic hydrocarbon group having 1 to 4 carbon atoms, L and 
M are a hydrogen atom, r' and R 1 are a hydrogen atom, or a 
salt thereof. 
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19. The compound according to claim 1/ which is e 

r3-f3-methox y .4- ( 5- m eth y l-2-phenyl-4-oxa 2 ol y l in ethox y) phen y lJ 
propyl)-2,4-thia2olidinedione, or a Bait thereof. 

20. The compound according to claim 1, which is 5 
[3-f3-fluoro ^-(S-ethyl^-phenyl^-oxa^lylmethoxyjphenylj 
PropylJ- 2/ 4-thia 2 olidinedione, or a salt thereof. 

21. The compound according to claim 1, which is 5- 
[3- [ 4- (5-n»ethyl.2-ph e nyl-4.oxa 2 olylmethoxy,phenyl Jbutyi J-2 , 4- 
thiazolidinedione, or o salt thereof. 

22. The compound according to claim 1, which is 5- 

[3-[4-(5-methyl-2-phenyl-.-oxazolylmethoxy,phenyl ]P ropyl ] - 2 , 4 - 
thiazolidinedione, or ., salt thereof. 

23. The compound according to claim 1, which is 5- 

f3-[4- ( 5-methyl-. 2 -n a phth y l-4-oxazolylm e thoxy) P henyl ) p r0 pyl ) - 
2,4-thiazolidinedione, or a salt thereof. 

24. A pharmaceutical composition which comprises 
a 2,4-thiazolidinedione derivative of the formula 



^X. L M 

)n sS* Y ~ CH_< r — 9=° 



S. C .NH (I) 

II 

O 



wherein 



WO 96/05186 



PCI7JP95/01579 



- 100 - 



or a 



R is an optionally substituted hydrocarbon group 
heterocyclic group which may be attached through a hydrocarbon 
chain; 

n is 0 or 1; 

X is CH or N; 

Y is a bivalent hydrocarbon group; 

R 1 and R J are the same or different and are a hydrogen 
atom, a halogen atom, an optionally substituted hydroxyl group 
or an optionally substituted hydrocarbon group, and either R l 
or R 2 and a part of Y may be linked together to form a ring; 

provided that 



and 




-+Q4-Y-- i? other than 



L and M are a hydrogen atom, or L and M are linked 
together to form a bond; 

or a pharroaceutically acceptable salt thereof and a 
pharmaceutically acceptable carrier . 

25. The pharmaceutical composition according to 
claim 24, which is for enhancing insulin sensitivity. 

26. The pharmaceutical composition according to 
claim 24, which is for treating diabetes. 

27. The pharmaceutical composition according to 
claim 24, which is lor treating hyperlipemia. 
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28. A process for producing a 2,4-thiazolidinedione 
derivative of the formula (I-B2): 



R -(°)n-fQl-Y-CH ? CH— C=0 
R 1 R 2 

II 

0 



^NH (I-B2) 



wherein 

» is an optionally substituted hydrocarbon group or a 
heterocyclic group which M y be attached through a hydrocarbon 
chain; 

n is 0 or 1; 
X is CH or N; 

Y is a bivalent hydrocarbon group; 

*' and r' are the same or different and are a hydrogen 
atom, a halogen ate, an optionally substituted hydroxyl group 
or an optionally substituted hydrocarbon group, and either r« 
or R 2 and a part of y may be linked together to form a ring; 
provided that 



s other than 




which 



comprises hydrol y2in g an iminothiazolidinone compound 
of the formula (III): 
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RiO )ft -(^CH 2 CH-C a O ( m ) 



* 1 * 2 S Y NH 

NH 



wherein each symbol is as defined above . 

29. A process for producing a 2 , 4-thiazolidinedione 
derivative of the formula (I-B2a): 

v 

H-(0) n ~[-QJ---Y 1 -»CH 2 CH— C=0 

S^.NH d-B2a) 
R 1 R 2 C 
II 

o 

wherein 

5 R' is an optionally substituted hydrocarbon group or a 

heterocyclic group which may be attached through a saturated 
hydrocarbon chain; 
n is 0 or 1; 
X is CH or N; 

1° Y 1 is a bivalent saturated hydrocarbon group; 

R l and R 2 are the same or different and are a hydrogen 
atom, a halogen atom, an optionally substituted hydroxyl griup 
or an optionally substituted hydrocarbon group, and either R 1 
or R 2 and a part of Y 1 may be linked together to form a ring; 

15 provided that 
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is other than 




which comprises reducing a compound of the formula (i-Bl) 



)n ~(Q3~ Y " CH= ?~ ( r 



R-(0) n -j-Q]-Y-CH=C C=0 

„NH (I-Bl) 



II 

o 



wherein R is an optionally substituted hydrocarbon group or 
a heterocyclic group which may be attached through a 
hydrocarbon chain, y is a bivalent hydrocarbon grouf>/ flnd 
either R» and R 2 and a part of Y may be linked together to 
form a ring; provided that 



_I^-*^L_ y _ is other than 

R^R 2 




and the other Symbols are as defined above. 

30. A process for produi 
derivative of the formula (I-Dl)s 



30. A process for producing a 2 , 4-thiazolidined 



ion& 
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Fr-CH 2 -O x L M 




S NH ( I-Dl ) 

II 
O 



wherein 

R'' is a heterocyclic group; 

Y is a bivalent hydrocarbon group; 

R 1 and R 2 are the same or different and are a hydrogen 
atom, a halogen atom, an optionally substituted hydroxyl group 
or an optionally substituted hydrocarbon group, and either R 1 
or R 2 and a part of Y may be linked together to form a ring; 



other 

nl n2 




than L Jl J ; and 



L and M are a hydrogen atom, or L and M are linked 
together to form a bond; 

which comprises reacting a compound of the formula (V): 



R R 2 C* 
O 
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wherein each symbol is as defined above, with a compound of 
the formula (VI): 

R"-CH Z -Q (VI) 
wherein Q is a leaving group and R ' ' is as defined above. 

31. A method for enhancing insulin sensitivity in 
a mammal in need thereof, which comprises administering to 
such mammal an effective amount of a compound according to 
claim 1. 

32. A method for treating diabetes in a mammal in 
need thereof, which comprises administering to such mammal an 
effective amount of a compound according to claim 1. 

33. A method for treating hyperlipemia in a mammal 
in need thereof, which comprises administering to such mammal 
an effective amount of a compound according to claim 1. 

34. Use of a compound according to claim 1 for the 
manufacture of a pharmaceutical composition for enhancing 
insulin sensitivity. 
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